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SECTION 1 



PROJECT LOCATION 
The project site is Tentative Tract Map (T.T.M.) 16466, known as Baker Ranch, in the City of 

Lake Forest (see attached Vicinity Map). The site is bordered on the south by Bake Parkway, on 

the southwest by Commercentre Drive, on the northwest by Borrego Channel, and on the 

northeast by Foothill Transportation Corridor. 

STUDY PURPOSE 
This hydrology report is to only support the submittal of an updated T.T.M. 16466 and is subject 

to change in the final design. 

In August 2010 the City of Lake Forest and its Consultant Engineering firm, Willdan, have 

approved a hydrology study for an early version of the T.T.M. 16466 and a hydraulic study for 

the extension of Alton Parkway. In these reports, per Willdan's request, we have made an 

assumption in which all soil type "D" was used for the proposed condition and all soil type "A" 

was used for the existing condition, to be conservative, and proved that the proposed retention 

basin has enough capacity to retain the excess flows produced in the 100-year storm. 

A more detailed hydrology and hydraulic studies will be submitted at a later time to support the 

submittal of a Rough Grading Plan and a Storm Drain Improvement Plan. 

METHODOLOGY 
The methodology used to determine the peak discharges for T.T. 16466 is based upon the criteria 

set forth in the Orange County Flood Control District Hydrology Manual dated 1986 as 

incorporated in the Advanced Engineering Software (AES) "RATSC" Program. The hydrologic 

soil types were determined from the Hydrologic Classification of Soils map contained in the 

Orange County Hydrology Manual. 

The results of the study and the hydrological calculations are presented in this report. 

DISCUSSION 
In the proposed condition, the site consists of five drainage areas. Each area has been tabled for a 

25-year peak discharge. 

AREA(acre) 
AREA EX.COND. APPROVED COND. PROPOSED COND. FACILITY 

A 65.4 50.2 49.2 F19Pll, 48" RCP 

B 121.3 91.4 90.5 EX. SWALE 

c 189.0 233.1 227.2 BORREGO CHANNEL 

D 0.9 0.5 0.6 24" LINE "L" 

E 9.3 2.0 6.0 F19P06, 90" RCP 



25-YEAR STORM RUNOFF cfs) 

AREA EXIST. COND. APP'DCOND. PRO.COND. FACILITY 

A 132.0 131.1 130.3 F19Pll, 48" RCP 

B 210.5 228.7 198.5 EX. SWALE 

c 308.4 579.0 555.9 BORREGO CHANNEL 

D 2.2 1.8 2.1 24" LINE "L" 

E 22.2 6.6 15.4 F19P06, 90" RCP 

In the proposed condition, approximately 130.3cfs is produced from drainage area "A" at node 

36. This proposed runoff is conveyed to an existing 48" RCP constructed per the approved 

O.C.E.M.A. improvement plans for Facility No. F19P11, prepared by R.B.F., and then eventually 

drains to Serrano Creek. 

Approximately 198.5cfs is produced from drainage area "B" at node 69 in the developed 

condition. This proposed runoff is conveyed to a proposed 48" RCP storm drain, line "E", 

designed by R.B.F. with a capacity of258cfs. 

Approximately 555.9cfs is produced from drainage area "C" at node 166. This proposed runoff 

is conveyed by a proposed storm drain system to a proposed retention basin to retain the excess 

flow to the existing level or below, which is 308.4cfs, before discharged into Borrego Canyon 

Wash. 

Approximately 2.1cfs is produced from drainage area "D" at node 52. This proposed storm 

runoff is conveyed to an existing 24" RCP, Line "L", constructed per the approved improvement 

plan for Bake Parkway, prepared by R.B.F., and then eventually drains to Serrano Creek. 

Approximately 6.6cfs is produced from drainage area "E" at node 66 in the developed condition. 

This proposed runoff is conveyed to an existing 90" RCP constructed per the approved 

O.C.E.M.A. improvement plans for Facility No.F19P06, prepared by R.B.F., and then eventually 

drains to Serrano Creek. 

Low flows and dry weather flows produced from areas "B" and "C" will be treated at the 

proposed water quality/detention basin. Low flows and dry weather flows produced from areas 

"A", "D" and "E" will be treated with other treatment units to the satisfaction ofthe City of Lake 

Forest. 
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SECTION 2 



EXISTING CONDITION 



AREA 'A' 



**************************************************************************** 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference: 1986 OCEMA HYDROLOGY CRITERION) 
(c) Copyright 1983-2001 Advanced Engineering Software (aes) 

Ver. 8.0 Release Date: 01/01/2001 License ID 1239 

Analysis prepared by: 

HUNSAKER & ASSOCIATES 
Irvine, Inc. 

Planning * Engineering * Surveying 
Three Hughes * Irvine, California 92618 * (949)583-1010 

************************** DESCRIPTION OF STUDY 
* W.O. #789-26X, BAKER RANCH EXISTING 
* 25-YR STUDY 

************************** 

* 
* 

* AREA 'A, * 

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

300.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 854.00 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.932 
* 25 YEAR RAINFALL INTENSITY ( INCH/HR) = 3. 271 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) ( INCH/HR) 

NATURAL FAIR COVER 
11 GRASS" c 1.60 0.25 

Ap 
(DECIMAL) 

1.00 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREA RUNOFF(CFS) 
TOTAL AREA(ACRES) = 

LOSS RATE, Fp(INCH/HR) = 0.25 
AREA FRACTION, Ap = 1.00 

4.35 
1.60 PEAK FLOW RATE(CFS) 4.35 

805.00 

SCS Tc 
CN (MIN.) 

79 9.93 

************************************************************************** **************************************************************************** 

FILE NAME: PRE-A.DAT 
TIME/DATE OF STUDY: 17:04 03/30/2010 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90 
*DATA BANK RAINFALL USED* 
*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- I OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE I SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
========= ================= 

1 22.0 17.0 0.017/0.017/0.020 0.50 1.38 0.0312 0.125 0.0150 
2 32.0 27.0 0.017/0.017/0.020 0.50 1.38 0.0312 0.125 0.0150 
3 42.0 37.0 0.017/0.017/0.020 0.67 1.83 0.0312 0.167 0.0150 
4 43.0 38.0 0.017/0.017/0.020 0.67 1.83 0.0312 0.167 0.0150 
5 53.0 48.0 0.017/0.017/0.020 0.67 1.83 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Velocity) Constraint= 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

**************************************************************************** 
FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 53 

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 805.00 DOWNSTREAM(FEET) = 770.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 300.00 CHANNEL SLOPE = 0.1167 
CHANNEL FLOW THRU SUBAREA(CFS) = 4.35 
FLOW VELOCITY(FEET/SEC) = 3.12 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 1.60 Tc(MIN.) = 11.53 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 600.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) = 11.53 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL 
LAND USE 

NATURAL FAIR COVER 
GROUP 

AREA 
(ACRES) 

3.021 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

"GRASS" C 4.80 0.25 1.00 79 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00 
SUBAREA AREA(ACRES) = 4.80 SUBAREA RUNOFF(CFS) = 11.97 
EFFECTIVE AREA(ACRES) = 6.40 AREA-AVERAGED Fm(INCH/HR) = 0.25 
AREA-AVERAGED Fp ( INCH/HR) = 0. 25 AREA-AVERAGED Ap = 1. 00 
TOTAL AREA(ACRES) = 6.40 PEAK FLOW RATE(CFS) = 15.96 

**************************************************************************** 
FLOW PROCESS FROM NODE 3.00 TO NODE 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

4.00 IS CODE = 52 



ELEVATION DATA: UPSTREAM(FEET) = 770.00 DOWNSTREAM(FEET) = 720.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 800.00 CHANNEL SLOPE = 0.0625 
CHANNEL FLOW THRU SUBAREA(CFS) = 15.96 
FLOW VELOCITY(FEET/SEC) = 7.05 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 1.89 Tc(MIN.) = 13.42 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 1400.00 FEET. 

***************************************~************************************ 

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) = 13.42 

* 25 YEAR RAINFALL INTENSITY ( INCH/HR) = 2.766 
SUBAREA LOSS RATE DATA (AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap scs 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) 

NATURAL FAIR COVER 
"GRASS" c 21.20 0.25 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00 

1.00 

SUBAREA AREA(ACRES) = 21.20 SUBAREA RUNOFF(CFS) = 48.01 

CN 

79 

EFFECTIVE AREA(ACRES) = 27.60 AREA-AVERAGED Fm(INCH/HR) = 0.25 
AREA-AVERAGED Fp (INCH/HR) = 0. 25 AREA-AVERAGED Ap = 1. 00 
TOTAL AREA(ACRES) = 27.60 PEAK FLOW RATE(CFS) = 62.51 

**************************************************************************** 
FLOW PROCESS FROM NODE 4.00 TO NODE 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

5.00 IS CODE = 52 

ELEVATION DATA: UPSTREAM(FEET) = 720.00 DOWNSTREAM(FEET) = 695.20 
CHANNEL LENGTH THRU SUBAREA(FEET) = 1030.00 CHANNEL SLOPE = 0.0241 
CHANNEL FLOW THRU SUBAREA(CFS) = 62.51 
FLOW VELOCITY(FEET/SEC) = 6.41 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 2.68 Tc(MIN.) = 16.10 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 2430.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 5.00 TO NODE 5.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) = 16.10 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.493 
SUBAREA LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap scs 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) 

NATURAL FAIR COVER 
"GRASS" c 37.80 0.25 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp {INCH/HR) = 0. 25 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00 

1.00 

SUBAREA AREA(ACRES) = 37.80 SUBAREA RUNOFF (CFS) = 76.30 

CN 

79 

EFFECTIVE AREA(ACRES) = 65.40 AREA-AVERAGED Fm(INCH/HR) = 0.25 
AREA-AVERAGED Fp (INCH/HR) = 0.25 AREA-AVERAGED Ap = 1. 00 

TOTAL AREA(ACRES) = 65.40 

END OF STUDY SUMMARY: 

PEAK FLOW RATE(CFS) = 132.02 

65.40 TC(MIN.) = 16.10 
65.40 AREA-AVERAGED Fm(INCH/HR)= 0.25 
0.25 AREA-AVERAGED Ap = 1.00 

TOTAL AREA(ACRES) 
EFFECTIVE AREA(ACRES) 
AREA-AVERAGED Fp(INCH/HR) 
PEAK FLOW RATE ( CFS) 132.02 

END OF RATIONAL METHOD ANALYSIS 

2 



AREA 'B' 



**************************************************************************** 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference: 1986 OCEMA HYDROLOGY CRITERION) 
(c) Copyright 1983-2001 Advanced Engineering Software (aes) 

Ver. 8.0 Release Date: 01/01/2001 License ID 1239 

Analysis prepared by: 

HUNSAKER & ASSOCIATES 
Irvine, Inc. 

Planning * Engineering * Surveying 
Three Hughes* Irvine, California 92618 * (949)583-1010 

************************** DESCRIPTION OF STUDY ************************** 
* W.O. #789-26X, BAKER RANCH EXISTING 
* 25-YR STUDY 

* 
* 

* AREA 'B' * 

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

300.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 784.00 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 13.939 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.700 
SUBAREA Tc AND LOSS RATE DATA(AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) (INCH/HR) 

NATURAL FAIR COVER 

Ap 
(DECIMAL) 

"GRASS" C 0.50 0.25 1.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0. 25 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00 
SUBAREA RUNOFF(CFS) = 1.10 
TOTAL AREA(ACRES) = 0.50 PEAK FLOW RATE(CFS) = 1.10 

775.00 

scs Tc 
CN (MIN.) 

7,9 13.94 

************************************************************************** **************************************************************************** 

FILE NAME: PRE-B.DAT 
TIME/DATE OF STUDY: 15:01 08/25/2010 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE= 0.90 
*DATA BANK RAINFALL USED* 
*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSS FALL IN- I OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
========= ================= 

1 22.0 17.0 0.017/0.017/0.020 0.50 1.38 0.0312 0.125 0.0150 
2 32.0 27.0 0.017/0.017/0.020 0.50 1.38 0.0312 0.125 0.0150 
3 42.0 37.0 0.017/0.017/0.020 0.67 1.83 0.0312 0.167 0.0150 
4 43.0 38.0 0.017/0.017/0.020 0.67 1.83 0.0312 0.167 0.0150 
5 53.0 48.0 0.017/0.017/0.020 0.67 1.83 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Velocity) Constraint= 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

**************************************************************************** 
FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

============================================================================ 
ELEVATION DATA: UPSTREAM(FEET) = 775.00 DOWNSTREAM(FEET) = 745.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 440.00 CHANNEL SLOPE= 0.0682 
CHANNEL FLOW THRU SUBAREA(CFS) = 1.10 
FLOW VELOCITY(FEET/SEC) = 3.99 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 1.84 Tc(MIN.) = 15.78 
LONGEST FLOWPATH FROM NODE 11.00 TO NODE 13.00 = 740.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) = 15.78 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 
SUBAREA LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA 
LAND USE 

NATURAL FAIR COVER 
GROUP (ACRES) 

2.522 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

"GRASS" C 1.90 0.25 1.00 79 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00 
SUBAREA AREA(ACRES) = 1.90 SUBAREA RUNOFF(CFS) = 3.88 
EFFECTIVE AREA (ACRES) = 2 . 4 0 AREA-AVERAGED Fm ( INCH/HR) = 0 . 2 5 
AREA-AVERAGED Fp (INCH/HR) = 0. 25 AREA-AVERAGED Ap = 1. 00 
TOTAL AREA(ACRES) = 2.40 PEAK FLOW RATE(CFS) = 4.91 

**************************************************************************** 
FLOW PROCESS FROM NODE 13.00 TO NODE 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

14.00 IS CODE= 52 



ELEVATION DATA: UPSTREAM(FEET) = 

CHANNEL LENGTH THRU SUBAREA(FEET) 
745.00 DOWNSTREAM(FEET) 

320.00 CHANNEL SLOPE 
NOTE: CHANNEL SLOPE OF .1 WAS ASSUMED IN VELOCITY ESTIMATION 
CHANNEL FLOW THRU SUBAREA(CFS) = 4.91 

700.00 
0.1406 

FLOW VELOCITY(FEET/SEC) = 6.64 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 0.80 Tc(MIN.) = 16.58 
LONGEST FLOWPATH FROM NODE 11.00 TO NODE 14.00 = 1060.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 14.00 TO NODE 14.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) = 16.58 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL 
LAND USE GROUP 

NATURAL FAIR COVER 

AREA 
(ACRES) 

2.451 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

"GRASS" C 3.90 0.25 1.00 79 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0. 25 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00 
SUBAREA AREA(ACRES) = 3.90 SUBAREA RUNOFF(CFS) = 7.73 
EFFECTIVE AREA(ACRES) = 6.30 AREA-AVERAGED Fm(INCH/HR) = 0.25 
AREA-AVERAGED Fp (INCH/HR) = 0. 25 AREA-AVERAGED Ap = 1. 00 
TOTAL AREA(ACRES) = 6.30 PEAK FLOW RATE(CFS) = 12.48 

**************************************************************************** 
FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 IS CODE = 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>~>>>TRAVELTIME THRU SUBAREA<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 700.00 DOWNSTREAM(FEET) = 690.10 
CHANNEL LENGTH THRU SUBAREA(FEET) = 320.00 CHANNEL SLOPE= 0.0309 
CHANNEL FLOW THRU SUBAREA(CFS) = 12.48 
FLOW VELOCITY(FEET/SEC) = 4.65 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 1.15 Tc(MIN.) = 17.73 
LONGEST FLOWPATH FROM NODE 11.00 TO NODE 15.00 = 1380.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) = 17.73 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL 
LAND USE GROUP 

NATURAL FAIR COVER 

AREA 
(ACRES) 

2.355 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

"GRASS" C 8.80 0.25 1.00 79 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0. 25 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00 
SUBAREA AREA(ACRES) = 8.80 SUBAREA RUNOFF(CFS) = 16.67 
EFFECTIVE AREA(ACRES) = 15.10 AREA-AVERAGED Fm(INCH/HR) = 0.25 

AREA-AVERAGED Fp (INCH/HR) = 0. 25 
TOTAL AREA(ACRES) = 15.10 

AREA-AVERAGED Ap = 1.00 
PEAK FLOW RATE(CFS) 28.60 

**************************************************************************** 
FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE= 41 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 690.10 DOWNSTREAM(FEET) 
FLOW LENGTH(FEET) = 1430.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 30.0 INCH PIPE IS 12.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 14.35 
GIVEN PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 28.60 
PIPE TRAVEL TIME(MIN.) = 1.66 Tc(MIN.) = 19.39 

635.90 

LONGEST FLOWPATH FROM NODE 11.00 TO NODE 16.00 2810.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) = 19.39 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.242 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) (INCH/HR) 

COMMERCIAL B 12.40 0. 30 

Ap 
(DECIMAL) 

0.10 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0. 30 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10 

scs 
CN 
56 

SUBAREA AREA (ACRES) = 12 . 4 0 SUBAREA RUNOFF ( CFS) = 2 4 . 6 8 
EFFECTIVE AREA(ACRES) = 27.50 AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Fp (INCH/HR) = 0. 25 AREA-AVERAGED Ap = 0. 59 
TOTAL AREA(ACRES) = 27.50 PEAK FLOW RATE(CFS) = 

0.15 

51.75 

**************************************************************************** 
FLOW PROCESS FROM NODE 16. 00 TO NODE 17.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 635.90 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) = 1050.00 CHANNEL SLOPE 
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR= 2.000 
MANNING'S FACTOR= 0.030 MAXIMUM DEPTH(FEET) = 1.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 51.75 
FLOW VELOCITY(FEET/SEC) = 9.19 FLOW DEPTH(FEET) = 0.84 
TRAVEL TIME(MIN.) = 1.90 Tc(MIN.) = 21.29 

570.00 
0.0628 

LONGEST FLOWPATH FROM NODE 11.00 TO NODE 17.00 3860.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
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MAINLINE Tc(MIN) = 21.29 
* 25 YEAR RAINFALL INTENSITY ( INCH/HR) 
SUBAREA LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA 
LAND USE GROUP (ACRES) 

NATURAL FAIR COVER 

2.128 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

"GRASS" C 14.50 0.25 1.00 79 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00 
SUBAREA AREA(ACRES) = 14.50 SUBAREA RUNOFF(CFS) = 24.50 
EFFECTIVE AREA(ACRES) = 42.00 AREA-AVERAGED Fm(INCH/HR) = 0.19 
AREA-AVERAGED Fp (INCH/HR) = 0. 25 AREA-AVERAGED Ap = 0. 73 
TOTAL AREA(ACRES) = 42.00 PEAK FLOW RATE(CFS) = 73.43 

*********************************************************~****************** 
FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
============================================================================ 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(MIN.) = 21.29 
RAINFALL INTENSITY ( INCH/HR) = 2 . 13 
AREA-AVERAGED Fm (INCH/HR) = 0.19 
AREA-AVERAGED Fp(INCH/HR) = 0.25 
AREA-AVERAGED Ap = 0.73 
EFFECTIVE STREAM AREA(ACRES) = 42.00 
TOTAL STREAM AREA(ACRES) = 42.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 73.43 

**************************************************************************** 
FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

300.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 809.00 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.506 
* 25 YEAR RAINFALL INTENSITY ( INCH/HR) = 3 . 3 73 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA 
LAND USE GROUP (ACRES) 

NATURAL FAIR COVER 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

"GRASS" C 1.10 0.25 1.00 79 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp ( INCH/HR) = 0 . 2 5 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00 
SUBAREA RUNOFF(CFS) = 3.09 
TOTAL AREA(ACRES) = 1.10 PEAK FLOW RATE(CFS) = 3.09 

748.00 

Tc 
(MIN.) 

9.51 

**************************************************************************** 
FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE= 53 

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<< 

>>>>>TRAVELTIME THRU SUBAREA<<<<< 
============================================================================ 

ELEVATION DATA: UPSTREAM(FEET) = 748.00 DOWNSTREAM(FEET) = 715.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 300.00 CHANNEL SLOPE= 0.1100 
CHANNEL FLOW THRU SUBAREA(CFS) = 3.09 
FLOW VELOCITY(FEET/SEC) = 2.70 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 1.85 Tc(MIN.) = 11.36 
LONGEST FLOWPATH FROM NODE 21.00 TO NODE 23.00 = 600.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) = 11.36 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 
SUBAREA LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL 
LAND USE GROUP 

NATURAL FAIR COVER 

AREA 
(ACRES) 

3.049 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

"GRASS" C 3.00 0.25 1.00 79 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0. 25 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00 
SUBAREA AREA(ACRES) = 3.00 SUBAREA RUNOFF(CFS) = 7.56 
EFFECTIVE AREA(ACRES) = 4.10 AREA-AVERAGED Fm(INCH/HR) = 0.25 
AREA-AVERAGED Fp (INCH/HR) = 0. 25 AREA-AVERAGED Ap = 1. 00 
TOTAL AREA(ACRES) = 4.10 PEAK FLOW RATE(CFS) = 10.33 

**************************************************************************** 
FLOW PROCESS FROM NODE 23.00 TO NODE 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

24.00 IS CODE= 52 

ELEVATION DATA: UPSTREAM(FEET) = 715.00 DOWNSTREAM(FEET) = 677.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 510.00 CHANNEL SLOPE= 0.0745 
CHANNEL FLOW THRU SUBAREA(CFS) = 10.33 
FLOW VELOCITY(FEET/SEC) = 6.88 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 1.24 Tc(MIN.) = 12.59 
LONGEST FLOWPATH FROM NODE 21.00 TO NODE 24.00 = 1110.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 24.00 TO NODE 24.00 IS CODE 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) = 12.59 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 
SUBAREA LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL 
LAND USE GROUP 

NATURAL FAIR COVER 

AREA 
(ACRES) 

2.860 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

"GRASS" C 6.50 0.25 1.00 79 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0. 25 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00 
SUBAREA AREA(ACRES) = 6.50 SUBAREA RUNOFF(CFS) = 15.27 
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EFFECTIVE AREA(ACRES) = 10.60 0.25 
AREA-AVERAGED Fp (INCH/HR) = 0. 25 
TOTAL AREA(ACRES) = 10.60 

AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Ap = 1.00 
PEAK FLOW RATE(CFS) = 24.90 

**************************************************************************** 
FLOW PROCESS FROM NODE 24.00 TO NODE 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

25.00 IS CODE 52 

ELEVATION DATA: UPSTREAM(FEET) = 677.00 DOWNSTREAM(FEET) = 635.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 1200.00 CHANNEL SLOPE= 0.0350 
CHANNEL FLOW THRU SUBAREA(CFS) = 24.90 
FLOW VELOCITY(FEET/SEC) = 5.95 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 

TRAVEL TIME(MIN.) = 3.36 Tc(MIN.) = 15.95 
LONGEST FLOWPATH FROM NODE 21.00 TO NODE 25.00 = 2310.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) = 15.95 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 
SUBAREA LOSS RATE DATA (AMC II) : 

2.506 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (ACRES) (DECIMAL) CN 

NATURAL FAIR COVER 
"GRASS" C 22.50 0.25 1.00 
SUBAREA AVERAGE PERVIOUS LOSS 
SUBAREA AVERAGE PERVIOUS AREA 
SUBAREA AREA(ACRES) = 22.50 

RATE, Fp(INCH/HR) = 0.25 
FRACTION, Ap = 1.00 

EFFECTIVE AREA(ACRES) = 33.10 
AREA-AVERAGED Fp (INCH/HR) = 0. 25 

SUBAREA RUNOFF(CFS) = 45.69 
AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Ap = 1. 00 

79 

0.25 

TOTAL AREA(ACRES) = 33.10 PEAK FLOW RATE(CFS) = 67.21 

**************************************************************************** 
FLOW PROCESS FROM NODE 25.00 TO NODE 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

17.00 IS CODE = 52 

============================================================================ 
ELEVATION DATA: UPSTREAM(FEET) = 635.00 DOWNSTREAM(FEET) = 570.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 1920.00 CHANNEL SLOPE= 0.0339 
CHANNEL FLOW THRU SUBAREA(CFS) = 67.21 
FLOW VELOCITY(FEET/SEC) = 7.76 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 

TRAVEL TIME(MIN.) = 4.12 Tc(MIN.) = 20.07 
LONGEST FLOWPATH FROM NODE 21.00 TO NODE 17.00 = 4230.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
============================================================================ 

MAINLINE Tc(MIN) = 20.07 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.196 

SUBAREA LOSS RATE DATA(AMC II): 
DEVELOPMENT TYPE/ SCS SOIL 

LAND USE GROUP 
NATURAL FAIR COVER 

AREA 
(ACRES) 

Fp 
(INCH/HR) 

Ap 
(DECIMAL) 

scs 
CN 

"GRASS" C 46.20 0.25 1.00 79 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0. 25 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00 
SUBAREA AREA(ACRES) = 46.20 SUBAREA RUNOFF(CFS) = 80.91 
EFFECTIVE AREA(ACRES) = 79.30 AREA-AVERAGED Fm(INCH/HR) = 0.25 
AREA-AVERAGED Fp (INCH/HR) = 0. 25 AREA-AVERAGED Ap = 1. 00 
TOTAL AREA(ACRES) = 79.30 PEAK FLOW RATE(CFS) = 138.87 

**************************************************************************** 
FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE= 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(MIN.) = 20.07 
RAINFALL INTENSITY (INCH/HR) = 2. 20 
AREA-AVERAGED Fm(INCH/HR) = 0.25 
AREA-AVERAGED Fp(INCH/HR) = 0.25 
AREA-AVERAGED Ap = 1.00 
EFFECTIVE STREAM AREA(ACRES) = 79.30 
TOTAL STREAM AREA(ACRES) = 79.30 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 138.87 

** CONFLUENCE DATA ** 
STREAM Q Tc Intensity 
NUMBER (CFS) (MIN.) (INCH/HR) 

1 73.43 21.29 2.128 
2 138.87 20.07 2.196 

Fp(Fm) 
(INCH/HR) 
0.25( 0.19) 
0.25( 0.25) 

Ap Ae 
(ACRES) 

0.73 42.0 
1.00 79.3 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* * PEAK FLOW RATE TABLE * * 
STREAM Q Tc Intensity Fp(Fm) Ap Ae 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) 

1 210.54 20.07 2.196 0.25( 0.23) 0.91 118.9 
2 207.45 21.29 2.128 0.25( 0.23) 0.91 121.3 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 210.54 Tc(MIN.) = 20.07 

HEADWATER 
NODE 

11.00 
21.00 

HEADWATER 
NODE 

21.00 
11.00 

EFFECTIVE AREA(ACRES) = 118.90 AREA-AVERAGED Fm(INCH/HR) = 0.23 
AREA-AVERAGED Fp(INCH/HR) = 0.25 AREA-AVERAGED Ap = 0.91 
TOTAL AREA(ACRES) = 121.30 
LONGEST FLOWPATH FROM NODE 21.00 TO NODE 17.00 = 4230.00 FEET. 

============================================================================ 
END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) 
EFFECTIVE AREA(ACRES) 
AREA-AVERAGED Fp (INCH/HR) 
PEAK FLOW RATE (CFS) 

121.30 
118.90 

0.25 
210.54 

TC(MIN.) = 20.07 
AREA-AVERAGED Fm(INCH/HR)= 
AREA-AVERAGED Ap = 0. 91 

0.23 
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* * PEAK FLOW RATE TABLE * * 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 210.54 20.07 2.196 0.25( 0.23) 0.91 118.9 21.00 
2 207.45 21.29 2.128 0.25( 0.23) 0.91 121.3 11.00 

============================================================================ 
END OF RATIONAL METHOD ANALYSIS 
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AREA 'C' 



**************************************************************************** 
RATIONAL METIIOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference: 1986 OCEMA HYDROLOGY CRITERION) 
(c) Copyright 1983-2001 Advanced Engineering Software (aes) 

Ver. 8.0 Release Date: 01/01/2001 License ID 1239 

Analysis prepared by: 

HUNSAKER & ASSOCIATES 
Irvine, Inc. 

Planning * Engineering * Surveying 
Three Hughes * Irvine, California 92618 * (949)583-1010 

************************** DESCRIPTION OF STUDY 
* W.O. #789-26X, BAKER RANCH EXISTING 
* 25-YR STUDY 

************************** 

* 

* AREA 'C' * 

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

300.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 775.00 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9. 415 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.372 
SUBAREA Tc AND LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) (INCH/HR) 

RESIDENTIAL 
". 4 DWELLING/ACRE" D 0.20 0.20 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.90 
SUBAREA RUNOFF ( CFS) 0.57 

Ap 
(DECIMAL) 

0.90 
0.20 

TOTAL AREA (ACRES) 0.20 PEAK FLOW RATE(CFS) = 0.57 

765.00 

scs Tc 
CN (MIN.) 

75 9.41 

************************************************************************** **************************************************************************** 

FILE NAME: PRE-C.DAT 
TIME/DATE OF STUDY: 16:57 03/30/2010 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00 
SPECIFIED MINIMUM PIPE SIZE{INCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 0.90 
*DATA BANK RAINFALL USED* 
*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTII CROSSFALL IN- I OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE I SIDE/ WAY (FT) (FT) (FT) (F'r) (n) 

1 
2 
3 
4 
5 

22.0 
32.0 
42.0 
43.0 
53.0 

17.0 
27.0 
37.0 
38.0 
48.0 

0.017/0.017/0.020 
0.017/0.017/0.020 
0.017/0.017/0.020 
0.017/0.017/0.020 
0.017/0.017/0.020 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth 0.00 FEET 

0.50 
0.50 
0.67 
0.67 
0.67 

1.38 0.0312 0.125 0.0150 
1.38 0.0312 0.125 0.0150 
1.83 0.0312 0.167 0.0150 
1.83 0.0312 0.167 0.0150 
1.83 0.0312 0.167 0.0150 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Velocity) Constraint= 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

**************************************************************************** 
FLOW PROCESS FROM NODE 1.00 TO NODE 1.10 IS CODE 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

FLOW PROCESS FROM NODE 1.10 TO NODE 2.00 IS CODE 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 765.00 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) = 410.00 CHANNEL SLOPE 
CHANNEL Bl\SE (FEET) 1. 00 "Z" FACTOR = 2. 000 
MANNING'S FACTOR 0.015 MAXIMUM DEPTH(FEET) = 1.00 
CHANNEL FLOW TIIRU SUBAREA(CFS) = 0.57 
FLOW VELOCITY(FEET/SEC) 4.68 FLOW DEPTH{FEET) = 0.10 

TIME{MIN.) 1.46 Tc{MIN.) = 10.88 

740.00 
0.0610 

FLOWPATH FROM NODE 1.00 TO NODE 2.00 710.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 2.00 TO NODE 2.00 IS CODE 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) 10.88 
* 25 YEAR RAINFALL INTENSITY ( INCH/HR) = 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL 
LAND USE GROUP 

RESIDENTIAL 

AREA 
(ACRES) 

3.123 

Fp 
(INCH/HR) 

Ap SCS 
{DECIMAL) CN 

" . 4 DWELLING I ACRE" D 0 . 6 0 0 . 2 0 0 . 9 0 7 5 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0. 90 
SUBAREA AREA (ACRES} 0. 60 SUBAREA RUNOFF ( CFS) = 1. 59 
EFFECTIVE AREA(ACRES) 0.80 AREA-AVERAGED Fm(INCH/HR) 0.18 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.90 
TOTAL AREA(ACRES) 0.80 PEAK FLOW RATE(CFS) = 2.12 

**************************************************************************** 
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 



>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) 740.00 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) = 810.00 CHANNEL SLOPE 
CHANNEL BASE (FEET) = 1. 00 "Z" FAcrOR = 2. 000 
MANNING'S FAcrGR = 0.015 MAXIMUM DEPTH(FEET) 1.00 
CHANNEL FLOW THRU SUBAREA ( CFS) · 2 .12 
FLOW VELOCITY(FEET/SEC) = 4.37 FLOW DEPTH(FEET) = 0.30 
TRAVEL TIME(MIN.) = 3.09 Tc(MIN.) = 13.97 

727.00 
0.0160 

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 1520.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc (MIN) = 13.97 

* 25 YEAR RAINFALL INTENSITY ( INCH/HR) 2.706 
SUBAREA LOSS RATE DATA (AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap scs 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

RESIDENTIAL 
".4 DWELLING/ACRE" D 3.80 0.20 0.90 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRAcriON, Ap = 0. 90 
SUBAREA AREA(ACRES} = 3.80 SUBAREA RUNOFF(CFS) 
EFFECTIVE AREA(ACRES) 4. 60 AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.90 
TOTAL AREA (ACRES) = 4. 60 PEAK FLOW RATE ( CFS) = 

75 

8.64 
0.18 

10.46 

**************************************************************************** 
FLOW PROCESS FROM NODE 3.00 TO NODE 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

4.00 IS CODE= 52 

ELEVATION DATA: UPSTREAM(FEET) 727.00 DOWNSTREAM(FEET) = 715.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 540.00 CHANNEL SLOPE = 0.0222 
CHANNEL FLOW THRU SUBAREA(CFS) 10.46 
FLOW VELOCITY(FEET/SEC) 3.77 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 2.39 Tc(MIN.) = 16.35 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 2060.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) = 16.35 

* 25 YEAR RAINFALL INTENSITY ( INCH/HR) 2.471 
SUBAREA LOSS RATE DATA (AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap scs 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

NATURAL FAIR COVER 
"OPEN BRUSH" D 10.10 0.20 1.00 83 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 

SUBAREA AVERAGE PERVIOUS AREA FRAcriON, Ap 1. 00 
SUBAREA AREA(ACRES) 10.10 SUBAREA RUNOFF(CFS) = 20.64 
EFFEcriVE AREA {ACRES) = 14. 70 AREA-AVERAGED Fm ( INCH/HR) = 0 .19 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.97 
TOTAL AREA(ACRES) 14.70 PEAK FLOW RATE(CFS) = 30.13 

**************************************************************************** 
FLOW PROCESS FROM NODE 4.00 TO NODE 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

5.00 IS CODE 52 

ELEVATION DATA: UPSTREAM(FEET) = 715.00 DOWNSTREAM(FEET) = 670.00 
CHANNEL LENGTH THRU SUBAREA(FEET) 900.00 CHANNEL SLOPE = 0.0500 
CHANNEL FLOW THRU SUBAREA ( CFS) = 3 0. 13 
FLOW VELOCITY(FEET/SEC) = 7.50 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 2.00 Tc(MIN.) = 18.36 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 2960.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 5.00 TO NODE 5.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) = 18.36 
* 25 YEAR RAINFALL INTENSITY ( INCH/HR) = 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA 
LAND USE GROUP (ACRES) 

RESIDENTIAL 

2.312 

Fp 
(INCH/HR) 

Ap scs 
(DECIMAL) CN 

". 4 DWELLING/ACRE" D 22.90 0. 20 0. 90 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRAcriON, Ap 0. 90 
SUBAREA AREA(ACRES) = 22.90 SUBAREA RUNOFF (CFS) = 43.94 
EFFEcriVE AREA(ACRES) = 37.60 AREA-AVERAGED Fm(INCH/HR} = 0.19 
AREA-AVERAGED Fp(INCH/HR) ::: 0.20 AREA-AVERAGED Ap ::: 0.93 
TOTAL ARE.ti..(ACRES) 37.60 PEAK FLOW RATE (CFS) = 71.96 

***********"**************************************************************** 
FLOW PROCESS FROM NODE 5.00 TO NODE 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBARE.t'..<<<<< 

6.00 IS CODE 52 

ELEVATION DATA: UPSTREAM(FEET) = 670.00 DOWNSTREAM(FEET) = 625.00 
CHANNEL LENGTH THRU SUBARE.t>..(FEET) 1700.00 CHANNEL SLOPE= 0.0265 
CHANNEL FLOW THRU SUBAREA(CFS) = 71.96 
FLOW VELOCITY(FEET/SEC) = 7.00 (PER LACFCD/RCFC&WCD HiDROLOGY MANUAL) 
TRt>..VEL TI~lli(MIN.) = 4.05 Tc(MIN.) = 22.40 
LONGEST FI~WPATH FROM NODE 1.00 TO NODE 6.00 = 4660.00 FEET. 

***********;'**************************************************************** 
FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

2 



MAINLINE Tc (MIN) = 22.40 
* 25 YEAR RAINFALL INTEN"SITY ( INCH/HR) 2.065 
SUBAREA LOSS RATE DATA (AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap scs 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

RESIDENTIAL 
".4 DWELLING/ACRE" c 34.90 0.25 0.90 69 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0. 25 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 0.90 
SUBAREA AREA(ACRES) = 34.90 SUBAREA RUNOFF (CFS) = 57.81 
EFFECTIVE AREA(ACRES) = 72.50 AREA-AVERAGED Fm(INCH/HR) = 0.20 
AREA-AVERAGED Fp(INCH/HR) = 0.22 AREA-AVERAGED Ap = 0.91 
TOTAL AREA(ACRES) = 72.50 PEAK FLOW RATE(CFS) = 121.43 

**************************************************************************** 
FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE 10 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 

**************************************************************************** 
FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 

300.00 
733.90 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 10.026 
* 25 YEAR RAINFALL INTENSITY ( INCH/HR) 3. 256 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

726.60 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 
(DECIMAL) 

SCS Tc 
LAND USE GROUP (ACRES) ( INCH/HR) 

RESIDENTIAL 
". 4 DWELLING/ACRE" D 0. 70 0. 20 0. 90 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.90 
SUBAREA RUNOFF(CFS) = 1.94 
TOTAL AREA(ACRES) = 0.70 PEAK FLOW RATE(CFS) 1.94 

CN (MIN.) 

75 10.03 

**************************************************************************** 
FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 726.60 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) = 930.00 CHANNEL SLOPE 
CHANNEL BASE (FEET) = 1. 00 "Z" FACTOR 2. 000 
MANNING'S FACTOR= 0.015 MAXIMUM DEPTH(FEET) = 1.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 1.94 
FLOW VELOCITY(FEET/SEC) = 6.87 FLOW DEPTH(FEET) = 0.20 
TRAVEL TIME(MIN.) = 2.26 Tc(MIN.) 12.28 

670.00 
0.0609 

LONGEST FLOWPATH FROM NODE 7.00 TO NODE 9.00 1230.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 9.00 TO NODE 9.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) = 12.28 
* 25 YEAR RAINFALL INTENSITY ( INCH/HR) 2. 904 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ 
LAND USE 

RESIDENTIAL 

SCS SOIL AREA 
GROUP (ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

". 4 DWELLING/ACRE" D 5. 60 0. 20 0. 90 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0. 90 
SUBAREA AREA(ACRES) = 5.60 SUBAREA RUNOFF(CFS) = 13.73 
EFFECTIVE AREA(ACRES) = 6.30 AREA-AVERAGED Fm(INCH/HR) = 0.18 
AREA-AVERAGED Fp (INCH/HR) = 0. 20 AREA-AVERAGED Ap = 0. 90 
TOTAL AREA(ACRES) = 6.30 PEAK FLOW RATE(CFS) = 15.44 

**************************************************************************** 
FLOW PROCESS FROM NODE 9.00 TO NODE 9.00 IS CODE = 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 
TIME OF CONCENTRATION (MIN.) = 12.28 
RAINFALL INTENSITY ( INCH/HR) = 2 . 9 0 
AREA-AVERAGED Fm(INCH/HR) = 0.18 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0. 90 
EFFECTIVE STREAM AREA(ACRES) = 6.30 
TOTAL STREl'IM AREA(ACRES) = 6. 30 
PEAK FLOW FtATE ( CFS) AT CONFLUENCE 15 . 44 

1 ARE: 

1 

**************************************************************************** 
FLOW PROCESS FROM NODE 9.00 TO NODE 9.00 IS CODE 

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 

USER-SPECIFIED VALUES ARE AS FOLLOWS: 
TC(MIN.) = 5.00 RAINFALL INTENSITY(INCH/HR) = 4.82 
EFFECTIVE AREA(ACRES) = 4.00 
TOTAL AREA(ACRES) = 4.00 
AREA-AVERAGED Fm(INCH/HR) = 
AREA-AVERAGED Ap = 0.10 

0.02 
PEAK FLOW RATE(CFS) 
AREA-AVERAGED Fp(INCH/HR) 

7 

10.10 
0.20 

NOTE: EFFECTIVE AREA IS USED AS THE TOTAL CONTRIBUTING AREA FOR ALL 
CONFLUENCE ANALYSES. 

**************************************************************************** 
FLOW PROCESS FROM NODE 9.00 TO NODE 9.00 IS CODE = 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STRFAM VALUES<<<<< 

1 
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TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 5. 00 
RAINFALL INTENSITY ( INCH/HR) = 4 • 82 
AREA-AVERAGED Fm(INCH/HR) 0.02 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) = 4.00 
TOTAL STREAM AREA(ACRES) = 4.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 10.10 

** CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 15.44 12.28 2.904 0.20( 0.18) 0.90 6.3 7.00 
2 10.10 5.00 4.820 0.20( 0.02) 0.10 4.0 9.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* * PEAK FLOW RATE TABLE * * 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 20.81 5.00 4.820 0.20( 0.08) 0.41 6.6 9.00 
2 21.51 12.28 2.904 0.20( 0.12) 0.59 10.3 7.00 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) 21.51 Tc(MIN.) = 12.28 
EFFECTIVE AREA(ACRES) = 10.30 AREA~AVERAGED Fm(INCH/HR} 0.12 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.59 
TOTAL AREA(ACRES) = 10.30 
LONGEST FLOWPATH FROM NODE 7.00 TO NODE 9.00 1230.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

ELEVATION DATA: UPSTREAM (FEET) = 670. 00 DOWNSTREAM (FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) 370.00 CHANNEL SLOPE 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR= 0.030 MAXIMUM DEPTH(FEET) 2.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 21.51 
FLOW VELOCITY(FEET/SEC) = 4.86 FLOW DEPTH(FEET) = 
TRAVEL TIME(MIN.) = 1.27 Tc(MIN.) = 13.55 

0.41 

657.00 
0.0351 

LONGEST FLOWPATH FROM NODE 7.00 TO NODE 10.00 1600.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) = 13.55 
* 25 YEAR RAINFALL INTENSITY ( INCH/HR) 
SUBAREA LOSS RATE DATA (AMC II) : 

2.752 

81 

SCS SOIL AREA Fp Ap SCS DEVELOPMENT TYPE/ 
LAND USE 

NATURAL FAIR COVER 
"OPEN BRUSH" 

GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

D 4.40 0.20 1. 00 83 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 1. 00 
SUBAREA AREA(ACRES) = 4.40 SUBAREA RUNOFF(CFS) 10.11 
EFFECTIVE AREA(ACRES) 14.70 AREA-AVERAGED Fm(INCH/HR) = 0.14 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0. 71 
TOTAL AREA(ACRES) = 14.70 PEAK FLOW RATE(CFS) = 34.53 

* * PEAK FLOW RATE TABLE * * 
STREAM Q Tc Intensity Fp(Fm) 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) 

1 41.26 6.29 4.311 0.20( 0.13) 
2 34.53 13.55 2.752 0.20( 0.14) 

NEW PEAK FLOW DATA ARE: 

Ap Ae 
(ACRES) 

0.65 11.0 
0. 71 14.7 

41.26 Tc(MIN.) 6.29 

HEADWATER 
NODE 

9.00 
7.00 

PEAK FLOW RATE(CFS) = 
AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Ap = 0.65 

0.13 AREA-AVERAGED Fp(INCH/HR) 0.20 
EFFECTIVE AREA(ACRES) = 10.96 

**************************************************************************** 
FLOW PROCESS FROM NODE 10.00 TO NODE 6.00 IS CODE = 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 
CHANNEL LENGTH THRU SUBAREA (FEET) = 
CHANNEL FLOW THRU SUBAREA ( CFS) = 

657.00 DOWNSTREAM(FEET) 
1080.00 CHANNEL SLOPE = 
41.26 

625.00 
0.0296 

FLOW VELOCITY(FEET/SEC) = 

TRAVEL TIME (MIN. ) = 2. 85 
LONGEST FLOWPATH FROM NODE 

6.31 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
Tc(MIN.) = 9.14 

7.00 TO NODE 6.00 = 2680.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) = 9.14 
25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.456 

SUBAREA LOSS RATE DATA(AMC II): 
DEVELOPMENT TYPE/ 

LAND USE 
NATURAL FAIR COVER 

SCS SOIL AREA 
GROUP (ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

"OPEN BRUSH" D 6.40 0.20 1.00 83 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 1. 00 
SUBAREA AREA(ACRES) = 6.40 SUBAREA RUNOFF(CFS) 18.76 
EFFECTIVE AREA (ACRES) 17 . 3 6 AREA -AVERAGED Fm ( INCH/HR) = 0 .16 
AREA-AVERAGED Fp (INCH/HR) = 0. 20 AREA-AVERAGED Ap = 0. 78 
TOTAL AREA(ACRES) = 21.10 PEAK FLOW RATE(CFS) = 51.58 

************~"*************************************************************** 

FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE = 11 
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>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 

** MAIN STREAM CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 51.58 9.14 3.456 0.20( 0.16) 0.78 17.4 9.00 
2 43.55 16.55 2.453 0.20( 0.16) 0.80 21.1 7.00 

LONGEST FLOWPATH FROM NODE 7.00 TO NODE 6.00 2680.00 FEET. 

** MEMORY BANK # 1 CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 121.43 22.40 2.065 0.22( 0.20) 0.91 72.5 1.00 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 4660.00 FEET. 

* * PEAK FLOW RATE TABLE * * 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 138.15 9.14 3.456 0.22( 0.19) 0.86 46.9 9.00 
2 151.98 16.55 2.453 0.22( 0.19) 0.88 74.7 7.00 
3 157.62 22.40 2.065 0.22( 0.19) 0.89 93.6 1.00 

TOTAL AREA (ACRES) = 93.60 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 157.62 Tc(MIN.) = 22.402 
EFFECTIVE AREA(ACRES) = 93.60 AREA-AVERAGED Frn(INCH/HR) = 0.19 
AREA-AVERAGED Fp(INCH/HR) = 0.22 AREA-AVERAGED Ap 0.89 
TOTAL AREA(ACRES) = 93.60 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 4660.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE = 12 

>>>>>CLEAR MEMORY BANK # 1 <<<<< 

**************************************************************************** 
FLOW PROCESS FROM NODE 6.00 TO NODE 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

11.00 IS CODE = 52 

ELEVATION DATA: UPSTREAM(FEET) = 625.00 DOWNSTREAM(FEET) = 565.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 2600.00 CHANNEL SLOPE= 0.0231 
CHANNEL FLOW THRU SUBAREA(CFS) = 157.62 
FLOW VELOCITY(FEET/SEC) = 8.28 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 5.23 Tc(MIN.) = 27.64 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 11.00 7260.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 11 . 00 'I'O NODE 11.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) 27.64 

25 YEAR RAINFALL INTENSITY ( INCH/HR) = 1.835 
SUBAREA LOSS RATE DATA (AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap scs 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) 

NATURAL FAIR COVER 
nGRASSn c 95.40 0.25 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.25 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1. 00 

1.00 

SUBAREA AREA(ACRES) = 95.40 SUBAREA RUNOFF(CFS) = 136.10 

CN 

79 

EFFECTIVE AREA(ACRES) = 189.00 AREA-AVERAGED Fm(INCH/HR) = 0. 22 
AREA-AVERAGED Fp(INCH/HR) = 0.24 AREA-AVERAGED Ap 0.94 
TOTAL AREA(ACRES) = 189.00 PEAK FLOW RATE(CFS) = 274.31 

* * PEAK FLOW RATE TABLE * * 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 308.35 14.59 2.636 0.24( 0.23) 0.96 142.3 9.00 
2 286.55 21.85 2.097 0.24( 0.22) 0.95 170.1 7.00 
3 274.31 27.64 1.835 0.24( 0.22) 0.94 189.0 1.00 

NEW PEAK FLOW DATA ARE: 
PEAK FLOW RATE(CFS) = 308.35 Tc(MIN.) = 14.59 
AREA-AVERAGED Fm(INCH/HR) = 0.23 AREA-AVERAGED Fp(INCH/HR) = 0.24 
AREA-AVERAGED Ap = 0.96 EFFECTIVE AREA(ACRES) = 142.34 

END OF STUDY SUMMARY: 
189.00 TC(MIN.) = 14.59 TOTAL AREA(ACRES) 

EFFECTIVE AREA(ACRES) 
AREA-AVERAGED Fp (INCH/HR) 
PEAK FLOW RATE(CFS) 

142.34 AREA-AVERAGED Frn(INCH/HR)= 0.23 
0. 24 AREA-AVERAGED Ap 0. 96 

308.35 

* * PEAK FLOW RATE TABLE * * 
STREAM Q Tc Intensity Fp(Frn) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 308.35 14.59 2.636 0.24( 0.23) 0.96 142.3 9.00 
2 286.55 21.85 2.097 0.24( 0.22) 0.95 170.1 7.00 
3 274.31 27.64 1.835 0.24( 0.22) 0.94 189.0 1.00 

END OF RATIONAL METHOD ANALYSIS 
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**************************************************************************** 
RATIONAL METHOD HYDROLCGY COMPillER PRCGRAM PACKAGE 

(Reference: 1986 OCEMA HYDROLOGY CRITERION) 
(c) Copyright 1983-2001 Advanced Engineering Software (aes) 

Ver. 8.0 Release Date: 01/01/2001 License ID 1239 

Analysis prepared by: 

HUNSAKER & ASSOCIATES 
Irvine, Inc. 

Planning * Engineering * Surveying 
Three Hughes * Irvine, California 92618 * (949)583-1010 

************************** DESCRIPTION OF STUDY 
* W.O. #789-26X, BAKER RANCH EXISTING 
* 25-YR STUDY 
* AREA 'D' 

************************** 

************************************************************************** 

FILE NAME: PRE-D.DAT 
TIME/DATE OF STUDY: 17:14 03/30/2010 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) 

SPECIFIED MINIMUM PIPE SIZE(INCH) = 
25.00 
18.00 

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90 
*DATA BANK RAINFALL USED* 
*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

* 
* 
* 

HALF- CROWN TO STREET-CROSSFALL: CURB GurTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- I our-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE I SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
========= ================= 

1 22.0 17.0 0.017/0.017/0.020 0.50 1.38 0.0312 0.125 0.0150 
2 32.0 27.0 0.017/0.017/0.020 0.50 1.38 0.0312 0.125 0.0150 
3 42.0 37.0 0.017/0.017/0.020 0.67 1.83 0.0312 0.167 0.0150 
4 43.0 38.0 0.017/0.017/0.020 0.67 1.83 0.0312 0.167 0.0150 
5 53.0 48.0 0.017/0.017/0.020 0.67 1.83 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Velocity) Constraint= 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 

OR EQUAL TO THE UPSTREAM TRIBillARY PIPE.* 
*USER-SPECIFIED MINIMUM 'TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

**************************************************************************** 
FLOW PROCESS FROM NODE 31.00 TO NODE 32.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

>>USE TIME-OF-CONCEN'fRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

300.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 725.00 DOWNSTREAM(FEET) 721.60 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE))**0.20 
SUBAREA ANP~YSIS USED MINIMUM Tc(~IN.) = 11.682 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2. 984 
SUBAREA Tc AND LOSS RATE DATA (AMC II) : 

DEVELOP~~ TYPE/ SCS SOIL AREA Fp 

LAND USE GROUP (ACRES) (INCH/HR) 
RESIDENTIAL 
".4 DWELLING/ACRE" c 0.20 0.25 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.90 
SUBAREA RUNOFF ( CFS) 0.50 

Ap 
(DECIMAI.1) 

0.90 
0.25 

TOTAL AREA(ACRES) = 0.20 PEAK FLOW RATE(CFS) = 0.50 

scs Tc 
CN (MIN.) 

69 11.68 

**************************************************************************** 
FLOW PROCESS FROM NODE 32.00 TO NODE 33.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 721.60 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA (FEET) = 2 4 0. 00 CHANNEL SLOPE 
CHANNEL BASE(FEET) 0.00 "Z" FACTOR 2.000 
MANNING'S FACTOR = 0. 015 MAXIMUM DEPTH (FEET) 0.50 
CHANNEL FLOW THRU SUBAREA ( CFS) = 0. 50 
FLOW VELOCITY(FEET/SEC) = 7.03 FLOW DEPTH(FEET) = 0.19 
TRAVEL TIME (MIN.) = 0. 57 Tc (MIN.) 12.25 

689.20 
0.1350 

LONGEST FLOWPATH FROM NODE 31.00 TO NODE 33.00 540.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 33.00 TO NODE 33.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) = 12.25 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.909 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMEI'JT TYPE/ 
LAND USE 

RESIDENTIAL 

SCS SOIL AREA 
GROUP (ACRES) 

Fp 

(INCH/HR) 
Ap SCS 

(DECIMAL) CN 

"5-7 DWELLINGS/ACRE" C 0. 70 0.25 0.50 69 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0. 25 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 0.50 
SUBAREA AREA(ACRES) 0. 70 SUBAREA RUNOFF (CFS) = 1. 75 
EFFECTIVE AREA(ACRES) = 0.90 AREA-AVERAGED Fm(INCH/HR) 0.15 
AREA-AVERAGED Fp (INCH/HR) = 0. 25 AREA-AVERAGED Ap 0. 59 
TOTAL AREA(ACRES) = 0.90 PEAK FLOW RATE(CFS) = 2.24 

END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) 
EFFECTIVE AREA(ACRES) 
AREA-AVERAGED Fp (INCH/HR) 

0.90 
0.90 
0.25 

TC(MIN.) = 12.25 
AREA-AVERAGED Fm(INCH/HR) = 0.15 
AREA-AVERAGED Ap 0. 59 
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AREA 'E' 



**************************************************************************** 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference: 1986 OCEMA HYDROLOGY CRITERION) 
(c) Copyright 1983-2001 Advanced Engineering Software (aes) 

Ver. 8.0 Release Date: 01/01/2001 License ID 1239 

Analysis prepared by: 

HUNSAKER & ASSOCIATES 
Irvine, Inc. 

Planning * Engineering * Surveying 
Three Hughes * Irvine, California 92618 * (949)583-1010 

************************** DESCRIPTION OF STUDY ************************** 
* W.O. #789-26X, BAKER RANCH EXISTING * 
* 25-YR STUDY * 
* AREA 'E' * 

************************************************************************** 

FILE NAME: PRE-E.DAT 
TIME/DATE OF STUDY: 17:16 03/30/2010 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00 
SPECIFIED PERCENT OF GRADIENrS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90 
*DATA BANK RAINFALL USED* 
*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- I OUT- /PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE I SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
========= ================= 

1 22.0 17.0 0.017/0.017/0.020 0.50 1.38 0.0312 0.125 0.0150 
2 32.0 27.0 0.017/0.017/0.020 0.50 1.38 0.0312 0.125 0.0150 
3 42.0 37.0 0.017/0.017/0.020 0.67 1.83 0.0312 0.167 0.0150 
4 43.0 38.0 0.017/0.017/0.020 0.67 1.83 0.0312 0.167 0.0150 
5 53.0 48.0 0.017/0.017/0.020 0.67 1.83 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-CUrb) 
2. (Depth)*(Velocity) Constraint= 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

**************************************************************************** 
FLOW PROCESS FROM NODE 41.00 TO NODE 42.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

>>USE TIME--OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

270.00 INITIAL S~3AREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 797.00 DOWNSTREAM(FEET) 760.00 

Tc = K* [(LENGTH** 3. 00) I (ELEVATION CHANGE)) **0. 20 
SUBAREA AR~YSIS USED MINIMUM Tc(MIN.) = 9.862 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.284 
SUBAREA Tc AND LOSS RATE DATA (AMC II) : 
DEVELOPMEl~ TYPE/ SCS SOIL AREA Fp 

LAND USE GROUP (ACRES) (INCH/HR) 
NATURAL FAIR COVER 
"GRASS" c 0.40 0.25 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1. 00 
SUBAREA RUNOFF(CFS) = 1.09 

Ap 
(DECIMAL) 

1.00 
0.25 

TOTAL AREA(ACRES) = 0.40 PEAK FLOW RATE(CFS) = 1.09 

scs Tc 
CN (MIN.) 

79 9.86 

**************************************************************************** 
FLOW PROCESS FROM NODE 42.00 TO NODE 43.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVEl.JTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 760.00 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) = 250.00 CHANNEL SLOPE 
CHANNEL BASE(FEET) 0.00 "Z" FACTOR 2.000 
MANNING'S FACTOR= 0.015 MAXIMUM DEPTH(FEET) 1.00 
CHANNEL FLOW THRU SlffiAREA(CFS) = 1.09 
FLOW VELOCITY(FEET/SEC) = 6.99 FLOW DEPTH(FEET) = 0.28 
TRAVEL TIME(MIN.) = 0.60 Tc(MIN.) = 10.46 

740.00 
0.0800 

LONGEST FLOWPATH FROM NODE 41.00 TO NODE 43.00 520.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 43.00 TO NODE 43.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) = 10.46 
25 YEAR RAINFALL INTENSITY ( INCH/HR) = 

SlffiAREA LOSS RATE DATA (AMC II) : 
DEVELOPMENT TYPE/ SCS SOIL 

LAND USE GROUP 
NATURAL FAIR COVER 

AREA 
(ACRES) 

3.189 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

"GRASS" C 1.10 0. 25 1. 00 79 
SUBAREA AvERAGE PERVIOUS LOSS RATE, Fp ( INCH/HR) = 0. 2 5 
SlffiAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1. 00 
SlffiAREA AREA(ACRES) = 1.10 SUBAREA RUNOFF(CFS) 2.91 
EFFECTIVE AREA(ACRES) = 1. 50 AREA-AVERAGED Fm(INCH/HR) = 0. 25 
AREA-AVERAGED Fp (INCH/HR) = 0.25 AREA-AVERAGED Ap = 1. 00 
TOTAL AREl>c(ACRES) = 1. 50 PEAK FLOW RATE (CFS) 3. 97 

**************************************************************************** 
FLOW PROCESS FROM NODE 43.00 TO NODE 44.00 IS CODE = 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 



>>>>>TRAVELTIME THRU SUBAREA<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 740.00 DOWNSTREAM(FEET) = 695.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 550.00 CHANNEL SLOPE = 0.0818 
CHANNEL FLOW THRU SUBAREA(CFS) = 3.97 
FLOW VELOCITY(FEET/SEC) 5.72 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 1.60 Tc(MIN.) = 12.06 
LONGEST FLOWPATH FROM NODE 41.00 TO NODE 44.00 = 1070.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 44.00 TO NODE 44.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN) = 12.06 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 

SUBAREA LOSS RATE DATA (AMC II) : 
2.938 

DEVELOPMENT TYPE/ SCS SOIL AREA 
LAND USE GROUP (ACRES) 

Fp 
(INCH/HR) 

Ap scs 
(DECIMAL) CN 

NATURAL FAIR COVER 
"GRASS" B 7.80 0.30 1.00 69 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1. 00 
SUBAREA AREA(ACRES) = 7.80 SUBAREA RUNOFF(CFS) = 18.52 
EFFECTIVE AREA(ACRES) 9.30 AREA-AVERAGED Fm(INCH/HR) = 0.29 
AREA-AVERAGED Fp ( INCH/HR} = 0. 2 9 AREA-AVERAGED Ap = 1. 00 
TOTAL AREA(ACRES) = 9.30 PEAK FLOW RATE (CFS) = 22.15 

END OF STUDY SUMMARY: 
TOTAL AREA (ACRES) 
EFFECTIVE AREA(ACRES) 
AREA-AVERAGED Fp (INCH/HR) 
PEAK FLOW RATE ( CFS) 

9.30 TC(MIN.) = 12.06 
9.30 AREA-AVERAGED Fm(INCH/HR) = 
0.29 AREA-AVERAGED Ap 1. 00 

22.15 

END OF RATIONAL METHOD ANALYSIS 

0.29 

2 
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PROPOSED CONDITION 



AREA 'A' 



**************************************************************************** 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
(c) Copyright 1983-2007 Advanced Engineering Software (aes) 

Ver. 14.2 Release Date: 08/13/2007 License ID 1239 

Analysis prepared by: 

THIS IS HUNSAKER & ASSOCIATES 
Irvine, Inc 

Planning * Engineering * Surveying 
Three Hughes * Irvine, California 92618 * (949)583-1010 

************************** DESCRIPTION OF STUDY ************************** 
* W.O. #789-26, BAKER RANCH 
* 25-YR STUDY 
* AREA 'A' 

************************************************************************** 

FILE NAME: BR_A25.DAT 
TIME/DATE OF STUDY: 12:00 03/07/2011 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) l8.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90 
*DATA BANK RAINFALL USED* 
*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 

* 
* 
* 

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- I OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE I SIDE/ WAY (FT) (FT) (FT) (FT) (n) 

1 
2 
3 
4 
5 
6 
7 
8 

66.0 
56.0 
54.0 
42.0 
20.0 
18.0 
15.0 
14.0 

61.0 
51.0 
49.0 
37.0 
15.0 
13.0 
10.0 
9.0 

0.017/0.017/0.020 
0.017/0.017/0.020 
0.017/0.017/0.020 
0.017/0.017/0.020 
0.017/0.017/0.020 
0.017/0.017/0.020 
0.017/0.017/0.020 
0.017/0.017/0.020 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth 0.00 FEET 

0.67 
0.67 
0.67 
0.67 
0.50 
0.50 
0.50 
0.50 

2.00 0.0313 0.167 0.0150 
2.00 0.0313 0.167 0.0150 
2.00 0.0313 0.167 0.0150 
2.00 0.0313 0.167 0.0150 
1.50 0.0313 0.125 0.0150 
1.50 0.0313 0.125 0.0150 
1.50 0.0313 0.125 0.0150 
1.50 0.0313 0.125 0.0150 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Velocity) Constraint= 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENr NOT SELECTED 

**************************************************************************** 

BR_A25.DOC 

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

INITIAL SUB~~ FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 

260.00 
842.00 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANA~YSIS USED MINIMUM Tc(MIN.) 6.890 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) 4. 023 
SUBAREA Tc AND LOSS RATE DATA (AMC II) : 

21 

DEVELOPMENr TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) ( INCH/HR) 

RESIDENTIAL 
". 4 DWELLING/ACRE" D 1. 90 0. 20 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 0. 900 
SUBAREA RUNOFF ( CFS) = 6. 57 
TOTAL AREA(A.CRES) = 1.90 PEAK FLOW RATE(CFS) 

(DECIMAL) CN 

0.900 
0.20 

6.57 

75 

811.00 

Tc 
(MIN.) 

6.89 

**************************************************************************** 
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENr)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 811.00 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) 560.00 CHANNEL SLOPE 
CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 2.000 
MANNING'S FACTOR= 0.015 MAXIMUM DEPTH(FEET) = 3.00 
* 25 YEAR RAINFALL INTENSITY ( INCH/HR) = 3. 792 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Jl"p 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) 

RESIDENTIAL 
".4 DWELLING/ACRE" D 2.22 0.20 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0. 900 

0.900 

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.18 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 12.29 
AVERAGE FLOW DEPTH(FEET) 0.64 TRAVEL TIME(MIN.) = 0.76 
Tc(MIN.) = 7.65 

765.00 
0.0821 

scs 
CN 

75 

SUBAREA AREA(ACRES) 2.22 SUBAREA RUNOFF(CFS) 7.22 
EFFECTIVE AREA(ACRES) = 4.12 AREA-AVERAGED Fm(INCH/HR) = 0.18 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.90 
TOTAL AREA(ACRES) = 4.1 PEAK FLOW RATE(CFS) = 13.39 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
DEPTH(FEET) = 0.71 FLOW VELOCITY(FEET/SEC.) 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 

13.19 
3.00 = 820.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 3.00 TO NODE 5.00 IS CODE= 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
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>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 765.00 DOWNSTREAM(FEET) = 760.50 
FLOW LENGTH(FEET) = 455.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 7.03 
ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 13.39 
PIPE TRAVEL TIME(MIN.) = 1.08 Tc(MIN.) = 8.73 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1275.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 5.00 TO NODE 5.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 8.73 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) 3.519 
SUBAREA LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) (INCH/HR) 

Ap 
(DEC~) 

0.850 
0.20 

scs 
CN 

PUBLIC PARK D 0. 94 0. 20 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp ( INCH/HR) = 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0. 850 
SUBAREA AREA(ACRES) = 0.94 SUBAREA RUNOFF(CFS) = 2.83 
EFFECTIVE AREA(ACRES) = 5.06 AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Fp (INCH/HR) 0. 20 AREA-AVERAGED Ap 0. 89 
TOTAL AREA(ACRES) = 5.1 PEAK FLOW RATE(CFS) = 

75 

0.18 

15.21 

**************************************************************************** 
FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 760.50 DOWNSTREAM(FEET) = 759.50 
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 9.61 
ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 15.21 
PIPE TRAVEL TIME(MIN.) = 0.09 Tc(MIN.) = 8.82 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 10.00 = 1325.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE = 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION (MIN. ) = 8. 82 
RAINFALL INTENSITY ( INCH/HR) = 3. 50 
AREA-AVERAGED Fm(INCH/HR) 0.18 
AREA-AVERAGED Fp ( INCH/HR) = 0. 2 0 
AREA-AVERAGED Ap = 0.89 

BR_A25.DOC 

1 

EFFECTIVE S'PREAM AREA(ACRES) = 
TOTAL STREAM AREA(ACRES) = 
PEAK FLOW RATE(CFS) AT CONFLUENCE 

5.06 
5.06 

15.21 

**************************************************************************** 
FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

275.00 INITIAL SUBi~ FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 789.00 DOWNSTREAM(FEET) 

Tc = K*[(L~~GTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA AN~~YSIS USED MINIMUM Tc(MIN.) = 8.240 
* 25 YEAR RAINFALL INTENSITY ( INCH/HR) = 3. 63 6 
SUBAREA Tc AND LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) ( INCH/HR) 

RESIDENTIAL 

Ap SCS 
(DECI~) CN 

774.00 

Tc 
(MIN.) 

II. 4 DWELLING/ACRE" D 1. 35 0. 20 0. 900 75 8. 24 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0. 900 
SUBAREA RUNOFF(CFS) 4.20 
TOTAL AREA(ACRES) = 1.35 PEAK FLOW RATE(CFS) = 4.20 

**************************************************************************** 
FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 774.00 DOWNSTREAM(FEET) 
FLOW LENGTH(FEET) = 325.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 8.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 5.24 
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES 
PIPE-FLOW(CFS) = 4.20 

771.00 

1 

PIPE TRAVEL TIME(MIN.) = 1.03 
LONGEST FLOWPATH FROM NODE 

Tc(MIN.) = 
6. 00 TO NODE 

9.27 
8.00 600.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 8.00 TO NODE 8.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 9.27 
* 25 YEAR RAINFALL INTENSITY ( INCH/HR) = 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT' TYPE/ SCS SOIL AREA 
LAND USE 

RESIDENTIAL 
GROUP (ACRES) 

3.401 

Fp 
(INCH/HR) 

Ap 
(DECI~) 

".4 DWELLING/ACRE" D 0.37 0.20 0.900 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.900 

scs 
CN 

75 
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SUBAREA AREA(ACRES) = 0.37 SUBAREA RUNOFF(CFS) = 1.07 
EFFECTIVE AREA(ACRES) = 1.72 
AREA-AVERAGED Fp(INCH/HR) = 0.20 

AREA-AVERAGED Fm(INCH/HR) = 0.18 
AREA-AVERAGED Ap = 0. 90 

TOTAL AREA(ACRES) = 1. 7 PEAK FLOW RATE(CFS) = 4.99 

**************************************************************************** 
FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 771.00 DOWNSTREAM(FEET) = 760.00 
FLOW LENGTH(FEET) = 390.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.26 
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 4.99 
PIPE TRAVEL TIME(MIN.) = 0.79 Tc(MIN.) = 10.06 
LONGEST FLOWPATH FROM NODE 6.00 TO NODE 9.00 = 990.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 9.00 TO NODE 9.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 10.06 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.247 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

PUBLIC PARK D 2.34 0.20 0.850 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850 
SUBAREA AREA(ACRES) = 2.34 SUBAREA RUNOFF(CFS) = 6.48 
EFFECTIVE AREA(ACRES) = 4.06 AREA-AVERAGED Fm(INCH/HR) = 0.17 
AREA-AVERAGED Fp ( INCH/HR) = 0. 20 AREA-AVERAGED Ap = 0. 87 
TOTAL AREA(ACRES) = 4.1 PEAK FLOW RATE(CFS) = 11.23 

**************************************************************************** 
FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 760.00 DOWNSTREAM(FEET) 
FLOW LENGTH(FEET) = 50.00 MANNING'S N 0.013 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.85 
ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES 
PIPE-FLOW(CFS) = 11.23 

1 

759.50 

PIPE TRAVEL TIME(MIN.) = 0.12 
LONGEST FLOWPATH FROM NODE 

Tc(MIN.) = 
6.00 TO NODE 

10.18 
10.00 1040.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE 1 

BR_A25.DOC 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 
TIME OF CONCENTRATION(MIN.) 10.18 
RAINFALL INTENSITY(INCH/HR) 3.23 
AREA-AVERAGED Fm ( INCH/HR) = 0 .1 7 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0. 87 
EFFECTIVE STREAM AREA(ACRES) 4.06 
TOTAL STREAM AREA(ACRES) = 4.06 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.23 

* * CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) 

2 ARE: 

Ap Ae 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) 

1 15.21 8.82 3.499 0.20( 0.18) 0.89 
2 11.23 10.18 3.225 0.20( 0.17) 0.87 

RAINFALL INn,ENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

* * PEAK FLOW RATE TABLE * * 
STREAM Q Tc Intensity Fp(Fm) Ap 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) 

1 25.81 8.82 3.499 0.20( 0.18) 0.88 
2 25.19 10.18 3.225 0.20( 0.18) 0.88 

COMPUTED CO~WLUENCE ESTIMATES ARE AS FOLLOWS: 

5.1 
4.1 

Ae 
(ACRES) 

8.6 
9.1 

PEAK FLOW RATE (CFS) 25.81 Tc (MIN.) 8. 82 

HEADWATER 
NODE 

1.00 
6.00 

HEADWATER 
NODE 

1.00 
6.00 

EFFECTIVE AHEA(ACRES) = 8.58 AREA-AVERAGED Fm(INCH/HR) = 0.18 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.88 
TOTAL AREA (liCRES) = 9 . 1 
LONGEST FLO\rJPATH FROM NODE 1.00 TO NODE 10.00 1325.00 FEET. 

*************'t************************************************************** 
FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 759.50 DOWNSTREAM(FEET) = 741.00 
FLOW LENGTH(FEET) = 755.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.79 
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 25.81 
PIPE TRAVEL TIME (MIN. ) = 1. 07 Tc (MIN. ) 9. 88 
LONGEST FLOVVPATH FROM NODE 1. 00 TO NODE 11. 00 = 2080. 00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 11 . 00 TO NODE 11.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

Page 3 OF 16 



MAINLINE Tc(MIN.) = 9.88 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.280 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL D 1. 33 0. 20 0.100 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) 1.33 SUBAREA RUNOFF(CFS) = 3.90 
EFFECTIVE AREA(ACRES) = 9.91 AREA-AVERAGED Fm(INCH/HR) 0.16 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap 0. 78 
TOTAL AREA(ACRES) = 10.4 PEAK FLOW RATE(CFS) = 27.86 

**************************************************************************** 
FLOW PROCESS FROM NODE 11 . 00 TO NODE 11.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 9.88 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.280 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 
(DECIMAL) 

0.100 
0.20 

scs 
LAND USE GROUP (ACRES) ( INCH/HR) 

COMMERCIAL D 1. 0 9 0 . 2 0 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) 1.09 SUBAREA RUNOFF(CFS) = 3.20 
EFFECTIVE AREA(ACRES) = 11.00 AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap 0. 71 
TOTAL AREA(ACRES) = 11.5 PEAK FLOW RATE(CFS) = 

CN 

75 

0.14 

31.05 

**************************************************************************** 
FLOW PROCESS FROM NODE 11.00 TO NODE 42.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) 741.00 DOWNSTREAM(FEET) 739.50 
FLOW LENGTH(FEET) = 25.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 17.16 
ESTIMATED PIPE DIAMETER(INCH) 21.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 31.05 

9.91 PIPE TRAVEL TIME(MIN.) = 0.02 
LONGEST FLOWPATH FROM NODE 

Tc(MIN.) = 

1.00 TO NODE 42.00 2105.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 42.00 TO NODE 42.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION (MIN. ) = 9. 91 
RAINFALL INTENSITY(INCH/HR) = 3.28 

BR_A25.DOC 

AREA-AVERAGED Fm(INCH/HR) 0.14 
AREA-AVERAGED Fp(INCH/HR) 0.20 
AREA-AVERAGED Ap 0. 71 
EFFECTIVE STREAM AREA(ACRES) = 11.00 
TOTAL STREAM AREA(ACRES) = 11.54 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 31.05 

**************************************************************************** 
FLOW PROCESS FROM NODE 38.00 TO NODE 39.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

290.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 764.00 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANAL,YSIS USED MINIMUM Tc (MIN.) = 7. 808 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.748 
SUBAREA Tc AND LOSS RATE DATA (AMC II) : 

DEVELOPMENT' TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) (INCH/HR) 

RESIDENTIAL 

Ap SCS 
(DECIMAL) CN 

761.00 

Tc 
(MIN.) 

"11+ DWELLINGS/ACRE" D 0. 37 0. 20 0. 200 75 7. 81 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0. 20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200 
SUBAREA RUNOFF(CFS) = 1.23 
TOTAL AREA(A.CRES) = 0.37 PEAK FLOW RATE(CFS) = 1.23 

**************************************************************************** 
FLOW PROCESS FROM NODE 39.00 TO NODE 40.00 IS CODE 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 6 USED)<<<<< 

UPSTREAM ELEVATION(FEET) 761.00 DOWNSTREAM ELEVATION(FEET) 
STREET LENGTH(FEET) = 735.00 CURB HEIGHT(INCHES) = 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) 
INSIDE STREET CROSSFALL(DECIMAL) = 0.017 
OUTSIDE STREET CROSSFALL(DECIMAL) 0.017 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1 
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020 

13.00 

Manning's FR.ICTION FACTOR for Streetflow Section(curb-to-curb) 

62 

Manning's FR.ICTION FACTOR for Back-of-Walk Flow Section 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) 0.36 
HALFSTREE'I' FLOOD WIDTH(FEET) = 13.38 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.57 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.92 

STREET FLOW TRAVEL TIME(MIN.) = 4.77 Tc(MIN.) 
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 2. 861 

4.22 

12.58 

752.50 

0.0150 
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SUBAREA LOSS RATE DATA (AMC II) : 
DEVELOPMENT TYPE/ SCS SOIL 

LAND USE 
RESIDENTIAL 

GROUP 
AREA 

(ACRES) 
Fp 

(INCH/HR) 
Ap 

(DECIMAL) 
scs 

CN 

"5-7 DWELLINGS/ACRE" D 2.37 0.20 0.500 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 0. 500 
SUBAREA AREA(ACRES) = 2.37 SUBAREA RUNOFF(CFS) = 5.89 
EFFECTIVE AREA(ACRES) 2.74 AREA-AVERAGED Fm(INCH/HR) = 0.09 
AREA-AVERAGED Fp ( INCH/HR) = 0. 2 0 AREA-AVERAGED Ap = 0. 46 
TOTAL AREA(ACRES) 2. 7 PEAK FLOW RATE (CFS) 6. 83 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) 0.41 HALFSTREET FLOOD WIDTH(FEET) = 16.22 
FLOW VELOCITY(FEET/SEC.) = 2.90 DEPTH*VELOCITY(FT*FT/SEC.) = 1.18 
LONGEST FLOWPATH FROM NODE 38.00 TO NODE 40.00 = 1025.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 12.58 
* 25 YEAR RAINFALL INTENSITY ( INCH/HR) = 2. 861 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ 
LAND USE 

RESIDENTIAL 

SCS SOIL AREA 
GROUP (ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

"5-7 DWELLINGS/ACRE" D 2.87 0.20 0.500 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 0. 500 
SUBAREA AREA(ACRES) = 2.87 SUBAREA RUNOFF(CFS) = 7.13 
EFFECTIVE AREA(ACRES) 5.61 AREA-AVERAGED Fm(INCH/HR) = 0.10 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.48 
TOTAL AREA(ACRES) = 5.6 PEAK FLOW RATE(CFS) = 13.96 

**************************************************************************** 
FLOW PROCESS FROM NODE 40.00 TO NODE 41.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 752.50 DOWNSTREAM(FEET) 
FLOW LENGTH(FEET) 175.00 MANNING'S N 0.013 
ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 15.25 
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES 
PIPE-FLOW(CFS) = 13.96 
PIPE TRAVEL TIME(MIN.) = 0.19 Tc(MIN.) = 

1 

740.00 

LONGEST FLOWPATH FROM NODE 3 8. 00 TO NODE 
12.77 

41.00 1200.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 41.00 TO NODE 41.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

BR_A25.DOC 

MAINLINE Tc (MIN. ) 12. 77 
* 25 YEAR HAINFALL INTENSITY ( INCH/HR) 2. 83 7 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPME.I\l'J: TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

PUBLIC PARK D 1.00 0.20 0.850 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850 
SUBAREA AREA(ACRES) = 1.00 SUBAREA RUNOFF(CFS) 2.40 
EFFECTIVE AREA(ACRES) = 6.61 AREA-AVERAGED Fm(INCH/HR) = 0.11 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.54 
TOTAL AREA(ACRES) = 6.6 PEAK FLOW RATE(CFS) = 16.24 

**************************************************************************** 
FLOW PROCESS FROM NODE 41.00 TO NODE 42.00 IS CODE 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 740.00 DOWNSTREAM(FEET) = 739.50 
FLOW LENGTH(FEET) 65.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.2 INCHES 
PIPE-FLOW ~~LOCITY(FEET/SEC.) = 6.74 
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 16.24 
PIPE TRAVEL TIME(MIN.) 0.16 Tc(MIN.) = 12.93 
LONGEST FLOWPATH FROM NODE 38.00 TO NODE 42.00 = 1265.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 42.00 TO NODE 42.00 IS CODE = 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 AHE: 
TIME OF CONCENTRATION (MIN. ) 12. 93 
RAINFALL INTENSITY(INCH/HR) 2.82 
AREA-AVERAGED Fm ( INCH/HR) = 0 .11 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0.54 
EFFECTIVE STHEAM AREA(ACRES) = 6.61 
TOTAL STREM~ AREA(ACRES) = 6.61 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 16.24 

* * CONFLUENCE DATA * * 
STREAM Q Tc Intensity Fp(Fm) Ap Ae 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) 

1 31.05 9.91 3.276 0.20( 0.14) 0.71 11.0 
1 30.16 11.28 3.044 0. 20 ( 0.14) 0. 72 11.5 
2 16.24 12.93 2.817 0.20( 0.11) 0.54 6.6 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

1 

HEADWATER 
NODE 

1.00 
6.00 

38.00 
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* * PEAK FLOW RATE TABLE * * 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) 

1 45.60 9.91 3.276 0.20( 0.13) 0.66 16.1 
2 45.51 11.28 3.044 0.20( 0.13) 0.66 17.3 
3 44.04 12.93 2.817 0.20( 0.13) 0.65 18.1 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE ( CFS) 
EFFECTIVE AREA(ACRES) = 

AREA-AVERAGED Fp (INCH/HR) 
TOTAL AREA(ACRES) = 

45.60 Tc(MIN.) = 9.91 
16.06 AREA-AVERAGED Fm(INCH/HR) 
0.20 AREA-AVERAGED Ap 0.66 

18.1 

NODE 
1.00 
6.00 

38.00 

0.13 

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 42.00 2105.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 42.00 TO NODE 12.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 739.50 DOWNSTREAM(FEET) 
FLOW LENGTH(FEET) = 440.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 14.13 
ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES 
PIPE-FLOW(CFS) = 45.60 

0.52 10.43 

1 

727.00 

PIPE TRAVEL TIME(MIN.) = 
LONGEST FLOWPATH FROM NODE 

Tc(MIN.) = 

1.00 TO NODE 12.00 2545.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE = 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

TOTAL NUMBER OF STREAMS 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION (MIN.) = 10.43 
RAINFALL INTENSITY ( INCH/HR) = 3 .18 
AREA-AVERAGED Fm ( INCH/HR) 0 .13 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0.66 
EFFECTIVE STREAM AREA(ACRES) = 16.06 
TOTAL STREAM AREA(ACRES) 18.15 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 45.60 

1 

**************************************************************************** 
FLOW PROCESS FROM NODE 11. 00 TO NODE 43.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 

230.00 
741.00 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.381 

BR_A25.DOC 

734.00 

25 YEAR RAINFALL INTENSITY (INCH/HR) = 4. 627 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL D 0.22 0.20 0.100 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) = 0.91 
TOTAL AREA(ACRES) = 0.22 PEAK FLOW RATE(CFS) = 0.91 

Tc 
(MIN.) 

5.38 

**************************************************************************** 
FLOW PROCESS FROM NODE 43.00 TO NODE 12.00 IS CODE 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 5 USED)<<<<< 

UPSTREAM ELEVATION(FEET) = 734.00 DOWNSTREAM ELEVATION(FEET) 
STREET LENGTH (FEET) 185 . 00 CURB HEIGHT (INCHES) = 6 . 0 
STREET HALFWIDTH(FEET) = 20.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) 15.00 
INSIDE STREET CROSSFALL(DECIMAL) 0.017 
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.017 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF 1 
STREET PARKWAY CROSSFALL(DECIMAL) 0.020 

62 

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.23 
HALFSTREET FLOOD WIDTH(FEET) = 

AVERAGE FLOW VELOCITY(FEET/SEC.) 
5.76 

3.19 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.73 

STREET FLOW TRAVEL TIME(MIN.) = 0.97 Tc(MIN.) = 6.35 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.215 
SUBAREA LOSS RATE DATA (AMC II) : 

1.29 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL D 0.20 0.20 0.100 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 0.20 SUBAREA RUNOFF(CFS) = 0.76 
EFFECTIVE AREA(ACRES) = 0.42 AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10 
TOTAL AREA (ACRES) = 0. 4 PEAK FLOW RATE ( CFS) 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.24 HALFSTREET FLOOD WIDTH(FEET) = 6.46 

727.00 

0.0150 

0.02 

1.59 

FLOW VELOCITY(FEET/SEC.) = 3.33 DEPTH*VELOCITY(FT*FT/SEC.) = 0.80 
LONGEST FLOWPATH FROM NODE 11.00 TO NODE 12.00 = 415.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 12.00 TO NODE 12.00 IS CODE 1 
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(MIN.) 6.35 
RAINFALL INTENSITY(INCH/HR) = 4.21 
AREA-AVERAGED Fm(INCH/HR) = 0.02 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) = 0.42 
TOTAL STREAM AREA(ACRES) = 0.42 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.59 

** CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) 

1 45.60 10.43 3.182 0.20( 0.13) 0.66 16.1 
1 45.51 11.80 2.967 0.20( 0.13) 0.66 17.3 
1 44.04 13.45 2.755 0.20( 0.13) 0.65 18.1 
2 1.59 6.35 4.215 0.20( 0.02) 0.10 0.4 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

** PEAK FLOW RATE TABLE ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) 

1 38.73 6.35 4.215 0.20( 0.13) 0.63 10.2 
2 46.80 10.43 3.182 0.20( 0.13) 0.64 16.5 
3 46.62 11.80 2.967 0.20( 0.13) 0.64 17.7 
4 45.07 13.45 2.755 0.20( 0.13) 0.64 18.6 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) 46.80 Tc(MIN.) = 10.43 

HEADWATER 
NODE 

1.00 
6.00 

38.00 
11.00 

HEADWATER 
NODE 

11.00 
1.00 
6.00 

38.00 

EFFECTIVE AREA(ACRES) = 16.48 AREA-AVERAGED Fm(INCH/HR) = 0.13 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.64 
TOTAL AREA(ACRES) = 18.6 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 12.00 2545.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 12.00 TO NODE 21.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 727.00 DOWNSTREAM(FEET) = 725.00 
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 16.40 
ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES= 1 
PIPE-FLOW(CFS) 46.80 
PIPE TRAVEL TIME(MIN.) = 0.05 Tc(MIN.) = 10.48 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 21.00 2595.00 FEET. 

**************************************************************************** 

BR_A25.DOC 

FLOW PROCESS FROM NODE 21.00 TO NODE 21.00 IS CODE 10 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 

**************************************************************************** 
FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 

235.00 
772.40 DOWNSTREAM(FEET) 

Tc K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANAIJYSIS USED MINIMUM Tc (MIN.) = 7. 700 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) 3.778 
SUBAREA Tc AND LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

CONDOMINIUMS D 1.14 0.20 0.350 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 0.350 
SUBAREA RUNOFF(CFS) = 3.80 
TOTAL AREA(ACRES) = 1.14 PEAK FLOW RATE(CFS) = 3.80 

769.50 

Tc 
(MIN.) 

7.70 

**************************************************************************** 
FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 IS CODE 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION # 6 USED)<<<<< 

UPSTREAM ELEVATION(FEET) = 769.50 DOWNSTREAM ELEVATION(FEET) 
STREET LENGrH(FEET) = 230.00 CURB HEIGHT(INCHES) = 6.0 
STREET HAL~~IDTH(FEET) = 18.00 

DISTANCE FROM CHOWN TO CHOSSFALL GRADEBREAK(FEET) 
INSIDE STREET CHOSSFALL(DECIMAL) = 0.017 
OUTSIDE STREET CHOSSFALL(DECIMAL) = 0.017 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF 
STREET PAHKWAY CHOSSFALL(DECIMAL) = 0.020 

13.00 

1 

62 

759.00 

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150 
Manning's Fl~ICTION FACTOR for Back-of-Walk Flow Section 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.32 
HALFSTREET FLOOD WIDTH(FEET) = 10.94 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.54 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.44 

STREET FLOW TRAVEL TIME (MIN.) 0. 84 Tc (MIN.) 
* 25 YEAR RAINFALL INTENSITY ( INCH/HR) = 3. 562 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) ( INCH/HR) 

5.17 

8.54 

Ap SCS 
(DECIMAL) CN 
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CONDOMINIUMS D 0.87 0.20 0.350 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350 
SUBAREA AREA(ACRES) = 0.87 SUBAREA RUNOFF(CFS) = 2.73 
EFFECTIVE AREA(ACRES) = 2.01 AREA-AVERAGED Fm(INCH/HR) = 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.20 AREA-AVERAGED Ap 0.35 
TOTAL AREA(ACRES) = 2.0 PEAK FLOW RATE(CFS) = 6.32 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.33 HALFSTREET FLOOD WIDTH(FEET) = 11.86 
FLOW VELOCITY(FEET/SEC.) 4.80 DEPTH*VELOCITY(FT*FT/SEC.) = 1.59 
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 15.00 = 465.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 8.54 
* 25 YEAR RAINFALL INTENSITY ( INCH/HR) = 3 . 562 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL D 0.24 0.20 0.100 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 0.24 SUBAREA RUNOFF(CFS) = 0.77 
EFFECTIVE AREA(ACRES) = 2.25 AREA-AVERAGED Fm(INCH/HR) = 0.06 
AREA-AVERAGED Fp(INCH/HR) 0.20 AREA-AVERAGED Ap 0.32 
TOTAL AREA(ACRES) = 2.2 PEAK FLOW RATE(CFS) = 7.08 

**************************************************************************** 
FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 759.00 DOWNSTREAM(FEET) = 755.00 
FLOW LENGTH(FEET) = 405.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.09 
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 7.08 
PIPE TRAVEL TIME(MIN.) = 1.11 Tc(MIN.) = 9.65 
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 16.00 = 870.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 9.65 
* 25 YEAR RAINFALL INTENSITY ( INCH/HR) 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA 
LAND USE GROUP (ACRES) 

BR_A25.DOC 

3.324 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

CONDOMINIUMS D 1. 60 0. 20 0. 350 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350 
SUBAREA AREA(ACRES) 1.60 SUBAREA RUNOFF(CFS) = 4.69 
EFFECTIVE AREA(ACRES) 3.85 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.33 
TOTAL AREA(ACRES) = 3.8 PEAK FLOW RATE(CFS) = 11.29 

**************************************************************************** 
FLOW PROCESS FROM NODE 16.00 TO NODE 16.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 9.65 
* 25 YEAR l~INFALL INTENSITY(INCH/HR) = 3.324 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL D 0. 24 0. 20 0.100 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 0.24 SUBAREA RUNOFF(CFS) = 0.71 
EFFECTIVE AREA(ACRES) 4.09 AREA-AVERAGED Fm(INCH/HR) 0.06 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.32 
TOTAL AREA(ACRES) = 4.1 PEAK FLOW RATE(CFS) = 12.00 

**************************************************************************** 
FLOW PROCESS FROM NODE 16.00 TO NODE 17.00 IS CODE= 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 755.00 DOWNSTREAM(FEET) = 754.50 
FLOW LENGTH(FEET) 50.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 21. 0 INCH PIPE IS 14.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.94 
ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 12.00 
PIPE TRAVEL TIME(MIN.) = 0.12 Tc(MIN.) = 9.77 
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 17.00 = 920.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 17 . 00 TO NODE 17.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 9.77 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.301 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMEN'r TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

CONDOMINIUMS D 1. 25 0. 20 0. 350 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350 
SUBAREA ARE~(ACRES) 1.25 SUBAREA RUNOFF(CFS) = 3.64 
EFFECTIVE AREA(ACRES) = 5.34 AREA-AVERAGED Fm(INCH/HR) = 0.07 
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AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) 

0.20 
5.3 

AREA-AVERAGED Ap 0.33 
PEAK FLOW RATE(CFS) = 15.55 

**************************************************************************** 
FLOW PROCESS FROM NODE 17 . 00 TO NODE 17.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 9.77 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) 3.301 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

CONDOMINIUMS D 1.85 0.20 0.350 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350 
SUBAREA AREA(ACRES) 1.85 SUBAREA RUNOFF(CFS) = 5.38 
EFFECTIVE AREA(ACRES) = 7.19 AREA-AVERAGED Fm(INCH/HR) = 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.33 
TOTAL AREA(ACRES) = 7.2 PEAK FLOW RATE(CFS) = 20.93 

**************************************************************************** 
FLOW PROCESS FROM NODE 17 . 00 TO NODE 18.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 754.50 DOWNSTREAM(FEET) 727.50 
FLOW LENGTH(FEET) = 745.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 12.99 
ESTIMATED PIPE DIAMETER(INCH) 21.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 20.93 
PIPE TRAVEL TIME(MIN.) = 0.96 Tc(MIN.) = 10.73 
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 18.00 = 1665.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 18.00 TO NODE 18.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) 10.73 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) 3.131 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HE) (DECIMAL) CN 

CONDOMINIUMS D 3.50 0.20 0.350 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp ( INCH/HR) = 0. 2 0 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350 
SUBAREA AREA(ACRES) 3.50 SUBAREA RUNOFF(CFS) = 9.64 
EFFECTIVE AREA(ACRES) = 10.69 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp{INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.34 
TOTAL AREA(ACRES) = 10.7 PEAK FLOW RATE(CFS) = 29.48 

**************************************************************************** 
FLOW PROCESS FROM NODE 18.00 TO NODE 18.00 IS CODE = 81 

BR_A25.DOC 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 10.73 
* 25 YEAR HAINFALL INTENSITY(INCH/HR) = 
SUBAREA LOSS RATE DATA (AMC II) : 

3.131 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
(INCH/HR) 

Ap SCS 
LAND USE 

RESIDENTIAL 
GROUP (ACRES) (DECIMAL) CN 

II 11 + DWELLINGS I ACRE II D 1. 3 7 0 . 2 0 0 . 2 0 0 7 5 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVEEAGE PERVIOUS AREA FRACTION, Ap = 0. 200 
SUBAREA AHEll.. (ACRES) = 1. 3 7 SUBAREA RUNOFF ( CFS) = 3 . 81 
EFFECTIVE AREA(ACRES) = 12.06 AREA-AVERAGED Fm(INCH/HR) = 0.06 
AREA-AVERAGED Fp ( INCH/HR) = 0. 2 0 AREA-AVERAGED Ap = 0. 32 
TOTAL AREA(ll..CRES) = 12.1 PEAK FLOW RATE(CFS) = 33.29 

*************'"************************************************************** 
FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 727.50 DOWNSTREAM(FEET) = 727.30 
FLOW LENGTH(FEET) = 40.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 25.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.79 
ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) 33.29 
PIPE TRAVEL TIME(MIN.) = 0.10 Tc(MIN.) = 10.83 
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 19.00 = 1705.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 19.00 TO NODE 19.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 10.83 
* 25 YEAR RAINFALL INTENSITY ( INCH/HR) = 3 .115 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMEN'I' TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

CONDOMINIUMS D 3. 57 0. 20 0. 350 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HE) = 0. 20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350 
SUBAREA AREA(ACRES) = 3.57 SUBAREA RUNOFF(CFS) = 9.78 
EFFECTIVE Al~(ACRES) = 15.63 AREA-AVERAGED Fm(INCH/HR) = 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.20 AREA-AVERAGED Ap = 0.33 
TOTAL AREA(ACRES) = 15.6 PEAK FLOW RATE(CFS) 42.90 

**************************************************************************** 
FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
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ELEVATION DATA: UPSTREAM(FEET) = 727.30 DOWNSTREAM(FEET) = 726.00 
FLOW LENGTH(FEET) = 150.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 24.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.92 
ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 42.90 
PIPE TRAVEL TIME(MIN.) = 0.28 Tc(MIN.) = 11.11 
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 20.00 = 1855.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(MIN.) = 11.11 
RAINFALL INTENSITY (INCH/HR) = 3. 07 
AREA-AVERAGED Fm(INCH/HR) 0. 07 
AREA-AVERAGED Fp(INCH/HR) 0.20 
AREA-AVERAGED Ap 0.33 
EFFECTIVE STREAM AREA(ACRES) = 15.63 
TOTAL STREAM AREA(ACRES) 15.63 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 42.90 

1 

**************************************************************************** 
FLOW PROCESS FROM NODE 18.00 TO NODE 20.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANAJJYSIS<<<<< 
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 

165.00 
727.50 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.000 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.351 
SUBAREA Tc AND LOSS RATE DATA (AMC II) : 

DEVELOPMENr TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL D 0.18 0.20 0.100 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) = 0.70 
TOTAL AREA(ACRES) = 0.18 PEAK FLOW RATE(CFS) = 0.70 

726.00 

Tc 
(MIN.) 

6.00 

**************************************************************************** 
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN. ) = 6. 00 
RAINFALL INTENSITY(INCH/HR) = 4.35 

BR_A25.DOC 

1 

AREA-AVERAGED Fm ( INCH/HR) = 0. 02 
AREA-AVERAGED Fp (INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA (ACRES) 0 .18 
TOTAL STREAM AREA(ACRES) = 0.18 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 0.70 

** CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) Ap 

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) 
1 42.90 11.11 3.071 0.20( 0.07) 0.33 
2 0.70 6.00 4.351 0.20( 0.02) 0.10 

RAINFALL INrENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

** PEAK FL0\1\l RATE TABLE ** 
STREAM Q Tc Intensity Fp(Fm) Ap 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) 

1 33.75 6.00 4.351 0.20( 0.06) 0.32 
2 43.39 11.11 3.071 0.20( 0.07) 0.33 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

Ae 
(ACRES) 

15.6 
0.2 

Ae 
(ACRES) 

8.6 
15.8 

PEAK FLOW RATE(CFS) 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp (INCH/HR} 
TOTAL AREA(ACRES) = 

43.39 Tc(MIN.) 11.11 
15.81 AREA-AVERAGED Fm(INCH/HR) 
0.20 AREA-AVERAGED Ap = 0.33 

15.8 

HEADWATER 
NODE 

13.00 
18.00 

HEADWATER 
NODE 

18.00 
13.00 

0.07 

LONGEST FLO\NPATH FROM NODE 13.00 TO NODE 20.00 1855.00 FEET. 

*************k************************************************************** 
FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 726.00 DOWNSTREAM(FEET) = 725.00 
FLOW LENGTH(FEET) = 25.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 17.3 INCHES 
PIPE-FLOW ~~LOCITY(FEET/SEC.) = 16.17 
ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES= 1 
PIPE-FLOW(CFS) = 43.39 
PIPE TRAVEL 'I'IME (MIN. ) = 0. 03 Tc (MIN. ) = 11.13 
LONGEST FLOWPATH FROM NODE 13.00 TO NODE 21.00 = 1880.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 21.00 TO NODE 21.00 IS CODE 11 

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 

** MAIN STREAM CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 33.75 6.03 4.340 0.20( 0.06) 0.32 8.6 18.00 
2 43.39 11.13 3.066 0.20( 0.07) 0.33 15.8 13.00 

LONGEST FLOWPATH FROM NODE 13. 00 TO NODE 21.00 = 1880.00 FEET. 

Page 10 OF 16 



** MEMORY BANK # 1 CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR} (ACRES) NODE 

1 38.73 6.40 4.195 0.20( 0.13) 0.63 10.2 11.00 
2 46.80 10.48 3.174 0.20( 0.13) 0.64 16.5 1.00 
3 46.62 11.85 2.960 0.20( 0.13) 0.64 17.7 6.00 
4 45.07 13.50 2.749 0.20( 0.13) 0.64 18.6 38.00 

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 21.00 = 2595.00 FEET. 

** PEAK FLOW RATE TABLE ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 71.53 6.03 4.340 0.20( 0.10) 0.49 18.2 18.00 
2 73.19 6.40 4.195 0.20( 0.10) 0.49 19.3 11.00 
3 88.95 10.48 3.174 0.20( 0.10) 0.49 31.4 1.00 
4 90.10 11.13 3.066 0.20( 0.10) 0.49 32.9 13.00 
5 88.48 11.85 2.960 0.20( 0.10) 0.49 33.5 6.00 
6 83.87 13.50 2.749 0.20( 0.10) 0.50 34.4 38.00 

TOTAL AREA(ACRES) = 34.4 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 90.10 Tc(MIN.) = 11.132 
EFFECTIVE AREA(ACRES) = 32.88 AREA-AVERAGED Fm ( INCH/HR) = 0.10 
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.49 
TOTAL AREA (ACRES) 34.4 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 21.00 = 2595.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 21.00 TO NODE 21.00 IS CODE 12 

>>>>>CLEAR MEMORY BANK # 1 <<<<< 

**************************************************************************** 
FLOW PROCESS FROM NODE 21.00 TO NODE 32.00 IS CODE 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 725.00 DOWNSTREAM(FEET) 712.00 
FLOW LENGTH(FEET) 430.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 17.36 
ESTIMATED PIPE DIAMETER(INCH) 36.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 90.10 
PIPE TRAVEL TIME (MIN. ) = . 0. 41 
LONGEST FLOWPATH FROM NODE 

Tc(MIN.) = 
1.00 TO NODE 

11.54 
32.00 3025.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 32.00 TO NODE 32.00 IS CODE 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

TOTAL NUMBER OF STREAMS 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 

BR_A25.DOC 

TIME OF CONCENTRATION(MIN.) 
RAINFALL IN'l,ENSITY ( INCH/HR) 
AREA-AVERAGED Fm ( INCH/HR) 
AREA-AVERAGED Fp (INCH/HR) = 

AREA-AVERAGED Ap = 0.49 
EFFECTIVE STREAM AREA(ACRES) 
TOTAL STREAlltl AREA (ACRES) 

11.54 
3.00 

0.10 
0.20 

32.88 
34.38 

PEAK FLOW RJI,.TE ( CFS) AT CONFLUENCE = 90.10 

**************************************************************************** 
FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) 

240.00 
731.50 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA AN~~YSIS USED MINIMUM Tc(MIN.) = 7.559 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.818 
SUBAREA Tc AND LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HR) 

RESIDENTIAL 
"8-10 DWELLINGS/ACRE" D 0.62 0.20 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0. 400 
SUBAREA RUNOFF(CFS) = 2.09 
TOTAL AREA(ACRES) = 0. 62 PEAK FLOW RATE (CFS) 

(DECI~) CN 

0.400 
0.20 

2.09 

75 

727.40 

Tc 
(MIN.) 

7.56 

**************************************************************************** 
FLOW PROCESS FROM NODE 23.00 TO NODE 24.00 IS CODE 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION# 6 USED)<<<<< 

62 

UPSTREAM ELEVATION(FEET) 727.40 DOWNSTREAM ELEVATION(FEET) 
STREET LENG'I'H(FEET) = 175.00 CURB HEIGHT(INCHES) 6.0 
STREET ~PwiDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) 
INSIDE STREET CROSSFALL(DECI~) = 0.017 
OUTSIDE STREET CROSSFALL(DECI~) = 0.017 

SPECIFIED NUMBER OF ~FSTREETS CARRYING RUNOFF = 1 
STREET PARKWAY CROSSFALL(DECI~) = 0.020 

13.00 

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.30 
~FSTREET FLOOD WIDTH(FEET) 10.13 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.93 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.89 

2.92 

723.80 

0.0150 
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STREET FLOW TRAVEL TIME(MIN.) = 0.99 
* 25 YEAR RAINFALL INTENSITY ( INCH/HR) 
SUBAREA WSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA 
LAND USE GROUP (ACRES) 

RESIDENTIAL 

Tc(MIN.) 
3.560 

Fp 
(INCH/HR) 

8.55 

Ap 
(DECIMAL) 

scs 
CN 

"8-10 DWELLINGS/ACRE" D 0.53 0.20 0.400 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.400 
SUBAREA AREA(ACRES) = 0.53 SUBAREA RUNOFF(CFS) = 1.66 
EFFECTIVE AREA(ACRES) = 1.15 AREA-AVERAGED Fm(INCH/HR) = 0.08 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap 0.40 
TOTAL AREA(ACRES) = 1.1 PEAK FLOW RATE(CFS) = 3.60 

END OF SUBAREA STREET FWW HYDRAULICS: 
DEPTH(FEET) 0.32 HALFSTREET FLOOD WIDTH(FEET) = 11.04 
FLOW VELOCITY(FEET/SEC.) 3.11 DEPTH*VELOCITY(FT*FT/SEC.) = 0.99 
LONGEST FLOWPATH FROM NODE 22.00 TO NODE 24.00 = 415.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 24.00 TO NODE 24.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 8.55 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA 
LAND USE GROUP (ACRES) 

RESIDENTIAL 

3.560 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

"8-10 DWELLINGS/ACRE" D 1. 01 0. 20 0.400 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0. 400 
SUBAREA AREA(ACRES) = 1.01 SUBAREA RUNOFF(CFS) = 3.16 
EFFECTIVE AREA(ACRES) = 2.16 AREA-AVERAGED Fm(INCH/HR) = 0.08 
AREA-AVERAGED Fp(INCH/HR) 0.20 AREA-AVERAGED Ap 0.40 
TOTAL AREA(ACRES) = 2.2 PEAK FLOW RATE(CFS) = 6.76 

**************************************************************************** 
FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 723.80 DOWNSTREAM(FEET) = 722.70 
FLOW LENGTH(FEET) = 90.00 MANNING'S N = 0.013 
ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.55 
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 6.76 
PIPE TRAVEL TIME(MIN.) = 0.23 Tc(MIN.) = 8.78 
LONGEST FLOWPATH FROM NODE 22.00 TO NODE 25.00 = 505.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 81 

BR_AZS.DOC 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 8.78 
25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.507 

SUBAREA LOSS RATE DATA (AMC II) : 
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS 

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 
COMMERCIAL D 0.12 0. 20 0.100 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0 .1 00 
SUBAREA AR&~(ACRES) 0.12 SUBAREA RUNOFF(CFS) = 0.38 
EFFECTIVE AREA(ACRES) 2.28 AREA-AVERAGED Fm(INCH/HR) 0.08 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.38 
TOTAL AREA (ACRES) = 2 • 3 PEAK FLOW RATE ( CFS) = 7 . 04 

**************************************************************************** 
FLOW PROCESS FROM NODE 25.00 TO NODE 29.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 722.70 DOWNSTREAM(FEET) 721.70 
FLOW LENGTH(FEET) = 185.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 4.72 
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 7.04 
PIPE TRAVEL TIME(MIN.) = 0.65 Tc(MIN.) = 9.43 
LONGEST FLOWPATH FROM NODE 22.00 TO NODE 29.00 = 690.00 FEET. 

*************k************************************************************** 
FLOW PROCESS FROM NODE 29.00 TO NODE 29.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 9.43 
25 YEAR RAINFALL INTENSITY ( INCH/HR) = 

SUBAREA LOSS RATE DATA (AMC II) : 
DEVELOPMENT TYPE/ SCS SOIL AREA 

LAND USE 
RESIDENTIAL 

GROUP (ACRES) 

3.368 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

"8-10 DWELLINGS/ACRE" D 1.18 0.20 0.400 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0. 20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0. 400 
SUBAREA AREA(ACRES) 1.18 SUBAREA RUNOFF(CFS) = 3.49 
EFFECTIVE AREA(ACRES) = 3.46 AREA-AVERAGED Fm(INCH/HR) 0.08 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.39 
TOTAL AREA(ACRES) = 3.5 PEAK FLOW RATE(CFS) = 10.24 

**************************************************************************** 
FLOW PROCESS FROM NODE 29.00 TO NODE 29.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc (MIN. ) = 9.43 
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* 25 YEAR RAINFALL INTENSITY ( INCH/HR) = 
SUBAREA LOSS RATE DATA (AMC II) : 

3.368 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (ACRES) (DECIMAL) CN 

RESIDENTIAL 
"8-10 DWELLINGS/ACRE" D 1.11 0.20 0.400 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 0.400 
SUBAREA AREA(ACRES) 1.11 SUBAREA RUNOFF(CFS) = 3.28 
EFFECTIVE AREA(ACRES) = 4.57 AREA-AVERAGED Fm(INCH/HR) = 0.08 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.39 
TOTAL AREA (ACRES) = 4. 6 PEAK FLOW RATE ( CFS) = 13 . 53 

**************************************************************************** 
FLOW PROCESS FROM NODE 29.00 TO NODE 30.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 721.70 DOWNSTREAM(FEET) 
FLOW LENGTH(FEET) = 175.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 5.53 
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 
PIPE-FLOW(CFS) 13.53 

1 

720.80 

PIPE TRAVEL TIME(MIN.) = 0.53 
LONGEST FLOWPATH FROM NODE 

Tc(MIN.) 
22.00 TO NODE 

9.96 
30.00 865.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 9.96 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 
SUBAREA LOSS RATE DATA (AMC II) : 

3.265 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (ACRES) (DECIMAL) CN 

RESIDENTIAL 
"8-10 DWELLINGS/ACRE" D 0.59 0.20 0.400 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 0.400 
SUBAREA AREA(ACRES) = 0.59 SUBARm\. RUNOFF(CFS) = 1.69 
EFFECTIVE AREA(ACRES) = 5.16 AREA-AVERAGED Fm(INCH/HR) = 0.08 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.39 
TOTAL AREA(ACRES) = 5.2 PEAK FLOW RATE(CFS) = 14.80 

**************************************************************************** 
FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 9.96 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.265 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 

BR_A25.DOC 

Ap 

81 

scs 

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 
COMMERCIAL D 0. 22 0. 20 0.100 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) 0. 20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 0.100 
SUBAREA AREA(ACRES) 0.22 SUBAREA RUNOFF(CFS) = 0.64 
EFFECTIVE AREA(ACRES) = 5.38 AREA-AVERAGED Fm(INCH/HR) = 0.08 
AREA-AVERAGED Fp (INCH/HR) = 0. 20 AREA-AVERAGED Ap 0. 38 
TOTAL AREA(ACRES) = 5.4 PEAK FLOW RATE(CFS) 15.44 

**************************************************************************** 
FLOW PROCESS FROM NODE 30.00 TO NODE 31.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION Dl'..TA: UPSTREAM(FEET) = 720.80 DOWNSTREAM(FEET) 720.40 
FLOW LENGTH(FEET) = 65.00 MANNING'S N 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.08 
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 15.44 
PIPE TRAVEL TIME(MIN.) = 0.18 
LONGEST FLOWPATH FROM NODE 

Tc(MIN.) = 
22. 00 TO NODE 

10.14 
31.00 930.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 31.00 TO NODE 31.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 10.14 
* 2 5 YEAR RAINFALL INTENSITY ( INCH/HR) 
SUBAREA LOSS RATE DATA(AMC II): 
DEVELOP~r TYPE/ SCS SOIL AREA 

LAND USE 
RESIDENTIAL 

GROUP (ACRES) 

3.233 

Fp 
(INCH/HR) 

"8-10 DWELLINGS/ACRE" D 1.06 0.20 

Ap 
(DECIMAL) 

0.400 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 0.400 

scs 
CN 

75 

SUBAREA ARE!\. (ACRES) 1. 06 SUBAREA RUNOFF ( CFS) = 3 . 01 
EFFECTIVE AREA(ACRES) = 6.44 AREA-AVERAGED Fm(INCH/HR) 0.08 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap 0.38 
TOTAL AREA(ACRES) = 6.4 PEAK FLOW RATE(CFS) 18.29 

**************************************************************************** 
FLOW PROCESS FROM NODE 31.00 TO NODE 31.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 10.14 
* 25 YEZ\.R RAINFALL INTENSITY(INCH/HR) 3.233 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ 
LAND USE 

RESIDENTIAL 
"8-10 DWELLINGS/ACRE" 

SCS SOIL 
GROUP 

D 

AREA 
(ACRES) 

1. 02 

Fp 
(INCH/HR) 

0.20 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 

Ap 

(DECIMAL) 

0.400 
0.20 

scs 
CN 

75 
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SUBAREA AVERAGE PERVIOUS AREA FRAcriON, Ap = 0.400 
SUBAREA AREA (ACRES) = 1.02 SUBAREA RUNOFF(CFS) = 2.89 
EFFEcriVE AREA(ACRES) = 7.46 AREA-AVERAGED Fm ( INCH/HR) = 0.08 
AREA-AVERAGED Fp (INCH/fffi.) = 0.20 AREA-AVERAGED Ap 0.39 
TOTAL AREA(ACRES) = 7.5 PEAK FLOW RATE(CFS) = 21.19 

**************************************************************************** 
FLOW PROCESS FROM NODE 31.00 TO NODE 32.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 720.40 DOWNSTREAM(FEET) = 712.00 
FLOW LENGTH(FEET) = 455.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 10.12 
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 21.19 
PIPE TRAVEL TIME(MIN.) = 0.75 Tc(MIN.) = 10.89 
LONGEST FLOWPATH FROM NODE 22.00 TO NODE 32.00 = 1385.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 32.00 TO NODE 32.00 IS CODE = 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

TOTAL NUMBER OF STREAMS 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN.) = 10.89 
RAINFALL INTENSITY(INCH/HR) = 3.10 
AREA-AVERAGED Fm ( INCH/HR) = 0. 08 
AREA-AVERAGED Fp(INCH/HR) 0.20 
AREA-AVERAGED Ap = 0. 39 
EFFECTIVE STREAM AREA(ACRES) = 7.46 
TOTAL STREAM AREA(ACRES) = 7.46 
PEAK FLOW RATE ( CFS) AT CONFLUENCE = 21.19 

** CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) 

Ap 

1 71.53 6.46 4.171 0.20( 0.10) 0.49 
1 73.19 6.84 4.041 0.20( 0.10) 0.49 
1 88.95 10.89 3.105 0.20( 0.10) 0.49 
1 90.10 11.54 3.004 0.20( 0.10) 0.49 
1 88.48 12.26 2.903 0.20( 0.10) 0.49 
1 83.87 13.93 2.701 0.20( 0.10) 0.50 
2 21.19 10.89 3.105 0.20( 0.08) 0.39 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

** PEAK FLOW RATE TABLE ** 
STREAM Q Tc Intensity Fp(Fm) Ap 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) 

1 88.53 6.46 4.171 0.20( 0.09) 0.47 

BR_A25.DOC 

Ae 
(ACRES) 

18.2 
19.3 
31.4 
32.9 
33.5 
34.4 
7.5 

Ae 
(ACRES) 

22.7 

1 

HEADWATER 
NODE 

18.00 
11.00 
1.00 

13.00 
6.00 

38.00 
22.00 

HEADWATER 
NODE 

18.00 

2 90.60 6.84 4.041 0.20( 0.09) 0.47 24.0 
3 110.13 10.89 3.105 0.20( 0.09) 0.47 38.8 
4 110.13 10.89 3.105 0.20( 0.09) 0.47 38.8 
5 110.58 11.54 3.004 0.20( 0.09) 0.47 40.3 
6 108.25 12.26 2.903 0.20( 0.09) 0.47 41.0 
7 102.23 13.93 2.701 0.20( 0.10) 0.48 41.8 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) 
EFFECTIVE AREA(ACRES) 
AREA-AVERAGED Fp ( INCH/HR) 
TOTAL AREA(ACRES) = 

110.58 Tc(MIN.) = 11.54 
40.34 AREA-AVERAGED Fm(INCH/HR) 
0.20 AREA-AVERAGED Ap = 0.47 

41.8 

11.00 
22.00 
1.00 

13.00 
6.00 

38.00 

0.09 

LONGEST FLO'WPATH FROM NODE 1.00 TO NODE 32.00 3025.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 32.00 TO NODE 36.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 712.00 DOWNSTREAM(FEET) 709.00 
FLOW LENGTH(FEET) = 115.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 39.0 INCH PIPE IS 28.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 17.19 
ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 110.58 
PIPE TRAVEL TIME(MIN.) = 0.11 Tc(MIN.) = 11.66 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 36.00 = 3140.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 36.00 TO NODE 36.00 IS CODE = 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(MIN.) = 11.66 
RAINFALL INTENSITY ( INCH/HR) = 2 . 9 9 
AREA-AVERAGED Fm ( INCH/HR) = 0. 09 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0.47 
EFFECTIVE STREAM AREA(ACRES) = 40.34 
TOTAL STREAM AREA(ACRES) = 41.84 
PEAK FLOW RATE(CFS) AT CONFLUENCE 110.58 

1 

**************************************************************************** 
FLOW PROCESS FROM NODE 33. 00 TO NODE 34.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 

240.00 
729.00 DOWNSTREAM(FEET) 

Tc = K*[(L~NGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.512 

727.50 
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* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.831 
SUBAREA Tc AND LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) ( INCH/HR) 

COMMERCIAL D 0.17 0. 20 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) = 0.58 
TOTAL AREA(ACRES) 0.17 PEAK FLOW RATE(CFS) 

Ap SCS 
(DECIMAL) CN 

0.100 75 
0.20 

0.58 

Tc 
(MIN.) 

7.51 

**************************************************************************** 
FLOW PROCESS FROM NODE 34.00 TO NODE 35.00 IS CODE 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>(STREET TABLE SECTION# 6 USED)<<<<< 

UPSTREAM ELEVATION(FEET) = 727.50 DOWNSTREAM ELEVATION(FEET) 
STREET LENGTH(FEET) = 295.00 CURB HEIGHT(INCHES) 6.0 
STREET HALFWIDTH(FEET) = 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) 
INSIDE STREET CROSSFALL(DECIMAL) = 0.017 
OUTSIDE STREET CROSSFALL(DECIMAL) 0.017 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF 1 
STREET PARKWAY CROSSFALL(DECIMAL) 0.020 

13.00 

62 

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.32 
HALFSTREET FLOOD WIDTH(FEET) 11.25 
AVERAGE FLOW VELOCITY(FEET/SEC.) 2.35 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.76 

STREET FLOW TRAVEL TIME(MIN.) 2.09. Tc(MIN.) 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.334 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) (INCH/HR) 

PUBLIC PARK D 1.00 0.20 
CONDOMINIUMS D 0.54 0.20 

2.81 

9.60 

Ap 
(DECIMAL) 

0.850 
0.350 

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0. 20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0. 675 

scs 
CN 
75 
75 

SUBAREA AREA(ACRES) = 1.54 SUBAREA RUNOFF(CFS) = 4.43 
EFFECTIVE AREA(ACRES) = 1.71 AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.62 
TOTAL AREA(ACRES) 1. 7 PEAK FLOW RATE (CFS) 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 14.19 

724.00 

0.0150 

0.12 

4.94 

FLOW VELOCITY(FEET/SEC.) = 2.69 DEPTH*VELOCITY(FT*FT/SEC.) = 1.00 
LONGEST FLOWPATH FROM NODE 33.00 TO NODE 35.00 = 535.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE 81 

BR_A25.DOC 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 9.60 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.334 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMEN'r TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

CONDOMINIUMS D 2. 75 0. 20 0. 350 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350 
SUBAREA ~~(ACRES) = 2.75 SUBAREA RUNOFF(CFS) = 8.08 
EFFECTIVE AREA(ACRES) = 4.46 AREA-AVERAGED Fm(INCH/HR) = 0.09 
AREA-AVERAGED Fp ( INCH/HR) 0. 20 AREA-AVERAGED Ap = 0. 45 
TOTAL AREACACRES) = 4. 5 PEAK FLOW RATE (CFS) = 13.02 

**************************************************************************** 
FLOW PROCESS FROM NODE 35.00 TO NODE 36.00 IS CODE 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) 724.00 DOWNSTREAM(FEET) = 709.00 
FLOW LENGTH(FEET) = 325.00 MANNING'S N 0.013 
ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.70 
ESTIMATED PIPE DIAMETER(INCH) 18.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 13.02 
PIPE TRAVEL TIME(MIN.) = 0.43 Tc(MIN.) = 10.03 
LONGEST FLOWPATH FROM NODE 33.00 TO NODE 36.00 = 860.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 36.00 TO NODE 36.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 10.03 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.253 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 
(DECIMAL) 

0.100 
0.20 

scs 
LAND USE GROUP (ACRES) (INCH/HR) 

COMMERCIAL D 1. 44 0. 20 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 1.44 SUBAREA RUNOFF(CFS) = 4.19 
EFFECTIVE AREA(ACRES) = 5.90 AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Fp (INCH/HR) = 0. 20 AREA-AVERAGED Ap = 0. 37 
TOTAL AREA(ACRES) = 5.9 PEAK FLOW RATE(CFS) = 

CN 
75 

0.07 

16.88 

**************************************************************************** 
FLOW PROCESS FROM NODE 36.00 TO NODE 36.00 IS CODE 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) 10.03 
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* 25 YEAR RAINFALL INTENBITY ( INCH/HR) 3. 253 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ 
LAND USE 

RESIDENTIAL 

SCS SOIL AREA 
GROUP (ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

"11+ DWELLINGS/ACRE" D 1.51 0.20 0.200 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.200 
SUBAREA AREA(ACRES) = 1.51 SUBAREA RUNOFF(CFS) = 4.37 
EFFECTIVE AREA(ACRES) = 7.41 AREA-AVERAGED Fm(INCH/HR) = 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.33 
TOTAL AREA(ACRES) = 7.4 PEAK FLOW RATE(CFS) = 21.25 

**************************************************************************** 
FLOW PROCESS FROM NODE 36.00 TO NODE 36.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT 
TIME OF CONCENTRATION (MIN.) = 10. 03 
RAINFALL INTENSITY ( INCH/HR) = 3. 25 
AREA-AVERAGED Fm(INCH/HR) 0. 07 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0.33 

STREAM 2 ARE: 

EFFECTIVE STREAM AREA(ACRES) = 7.41 
TOTAL STREAM AREA(ACRES) 7. 41 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 21.25 

** CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) Ap 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) 

1 88.53 6.58 4.128 0.20( 0.09) 0.47 
1 90.60 6.95 4.002 0.20( 0.09) 0.47 
1 110.13 11.00 3.087 0.20( 0.09) 0.47 
1 110.13 11.00 3.087 0.20( 0.09) 0.47 
1 110.58 11.66 2.988 0.20( 0.09) 0.47 
1 108.25 12.37 2.888 0.20( 0.09) 0.47 
1 102.23 14.05 2.688 0.20( 0.10) 0.48 
2 21.25 10.03 3.253 0.20( 0.07) 0.33 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

** PEAK FLOW RATE TABLE ** 
STREAM Q Tc Intensity Fp(Fm) Ap 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) 

1 106.31 6.58 4.128 0.20( 0.09) 0.44 
2 108.80 6.95 4.002 0.20( 0.09) 0.44 
3 126.70 10.03 3.253 0.20( 0.09) 0.45 
4 130.28 11.00 3.087 0.20( 0.09) 0.45 
5 130.28 11.00 3.087 0.20( 0.09) 0.45 
6 130.06 11.66 2.988 0.20( 0.09) 0.45 
7 127.07 12.37 2.888 0.20( 0.09) 0.45 
8 119.71 14.05 2.688 0.20( 0.09) 0.45 

--
BR_A25.DOC 

Ae 
(ACRES) 

22.7 
24.0 
38.8 
38.8 
40.3 
41.0 
41.8 
7.4 

Ae 
(ACRES) 

27.5 
29.2 
42.7 
46.2 
46.2 
47.8 
48.4 
49.2 

HEADWATER 
NODE 

18.00 
11.00 
22.00 
1.00 

13.00 
6.00 

38.00 
33.00 

HEADWATER 
NODE 

18.00 
11.00 
33.00 
22.00 
1.00 

13.00 
6.00 

38.00 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 130.28 Tc(MIN.) = 11.00 
EFFECTIVE AREA (ACRES) = 46. 24 AREA-AVERAGED Fm ( INCH/HR) = 0. 09 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.45 
TOTAL AREA(ACRES) 49.2 
LONGEST FLOWPATH FROM NODE 

END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) 
EFFECTIVE AREA(ACRES) 
AREA-AVERAGED Fp(INCH/HR) 
PEAK FLOW RATE(CFS) 

** PEAK FLOW RATE TABLE ** 
STREAM Q Tc 
NUMBER (CFS) (MIN.) 

1 106.31 6.58 
2 108.80 6.95 
3 126.70 10.03 
4 130.28 11.00 
5 130.28 11.00 
6 130.06 11.66 
7 127.07 12.37 
8 119.71 14.05 

1.00 TO NODE 36.00 3140.00 FEET. 

49.2 TC(MIN.) = 11.00 
46.24 AREA-AVERAGED Fm(INCH/HR) 0.09 

0. 20 AREA-AVERAGED Ap = 0. 449 
130.28 

Intensity Fp(Fm) Ap lAe HEADWATER 
(INCH/HR) (INCH/HR) (ACRES) NODE 

4.128 0.20( 0.09) 0.44 27.5 18.00 
4.002 0.20( 0.09) 0.44 29.2 11.00 
3.253 0.20( 0.09) 0.45 42.7 33.00 
3.087 0.20( 0.09) 0.45 46.2 22.00 
3.087 0.20( 0.09) 0.45 46.2 1.00 
2.988 0.20( 0.09) 0.45 47.8 13.00 
2.888 0.20( 0.09) 0.45 48.4 6.00 
2.688 0.20( 0.09) 0.45 49.2 38.00 

END OF RATIONAL METHOD ANALYSIS 
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AREA 'B' 



**************************************************************************** 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
(c) Copyright 1983-2007 Advanced Engineering Software (aes) 

Ver. 14.2 Release Date: 08/13/2007 License ID 1239 

Analysis prepared by: 

THIS IS HUNSAKEE & ASSOCIATES 
Irvine, Inc 

Planning * Engineering * Surveying 
Three Hughes * Irvine, California 92618 * (949)583-1010 

************************** DESCEIPTION OF STUDY ************************** 
* W.O. #789-26, BAKEE RANCH * 
* 25-YH STUDY * 
* AREA 'B' * 

************************************************************************** 

FILE NAME: BE_B25.DAT 
TIME/DATE OF STUDY: 18:58 03/08/2011 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFOHMATION: 

--*TIME-OF-CONCENTRATION MODEL*--

USEE SPECIFIED STORM EVENT(YEAR) 25.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOE FRICTION SLOPE = 0.90 
*DATA BANK RAINFALL USED* 
*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

NO. 

1 
2 
3 
4 
5 

6 
7 

8 

HALF
WIDTH 

(FT) 

66.0 
56.0 
54.0 
42.0 
20.0 
18.0 
15.0 
14.0 

CROWN TO 
CROSSFALL 

(FT) 

61.0 
51.0 
49.0 
37.0 
15.0 
13.0 
10.0 
9.0 

STREET-CROSSFALL: 
IN- I OUT-/PARK
SIDE I SIDE/ WAY 

0.017/0.017/0.020 
0.017/0.017/0.020 
0.017/0.017/0.020 
0.017/0.017/0.020 
0.017/0.017/0.020 
0.017/0.017/0.020 
0.017/0.017/0.020 
0.017/0.017/0.020 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

CURB GUTTER-GEOMETRIES: MANNING 
FACTOR 

(n) 
HEIGHT WIDTH LIP 

(FT) 
HIKE 
(FT) (FT} (FT} 

0.67 
0.67 
0.67 
0.67 
0.50 
0.50 
0.50 
0.50 

2.00 0.0313 0.167 0.0150 
2.00 0.0313 0.167 0.0150 
2.00 0.0313 0.167 0.0150 
2.00 0.0313 0.167 0.0150 
1.50 0.0313 0.125 0.0150 
1.50 0.0313 0.125 0.0150 
1.50 0.0313 0.125 0.0150 
1.50 0.0313 0.125 0.0150 

as (Maximum Allowable Street Flow Depth) - (Top-of-CUrb} 
2. (Depth)*(Velocity) Constraint= 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 

OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

**************************************************************************** 

BR_B25.DOC 

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE 

>>>>>RATIONliL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 

270.00 
748.00 DOWNSTREAM(FEET) 

Tc K*[(Lill~GTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 6.512 

25 YEAR EAINFALL INTENSITY ( INCH/HR) = 4 .154 
SUBAREA Tc AND LOSS RATE DATA (AMC II) : 

21 

DEVELOP~r TYPE/ SCS SOIL AREA Fp Ap SCS 
LAND USE GROUP (ACRES) (INCH/HE) (DECIMAL) CN 

RESIDENTIAL 
"11+ DWELLINGS/ACRE" D 0. 88 0. 20 0. 200 75 
SUBAREA AVERAGE PEEVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PEEVIOUS AREA FRACTION, Ap = 0.200 
SUBAREA RUNOFF ( CFS) = 3 . 2 6 
TOTAL AREA(ACRES) = 0.88 PEAK FLOW RATE(CFS) = 3.26 

742.00 

Tc 
(MIN.) 

6.51 

**************************************************************************** 
FLOW PEOCESS FROM NODE 2.00 TO NODE 3.00 IS CODE 

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>> (STHEE'r TABLE SECTION # 6 USED)<<<<< 

UPSTREAM ELEVATION(FEET) = 742.00 DOWNSTREAM ELEVATION(FEET) 
STREET LENGTH(FEET) = 1095.00 CURB HEIGHT(INCHES) = 6.0 
STREET HALFWIDTH (FEET) 18.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) 
INSIDE STREET CROSSFALL (DECIMAL) 0. 017 
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.017 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1 
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020 

13.00 

62 

Manning's FRICTION FACTOE for Streetflow Section(curb-to-curb) 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.43 
HALFSTREET FLOOD WIDTH(FEET) = 17.34 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.03 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.29 

STREET FLOW TRAVEL TIME(MIN.) = 6.02 Tc(MIN.) 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.868 
SUBAREA LOSS RATE DATA (AMC II} : 
DEVELOP~T TYPE/ SCS SOIL AREA Fp 

LAND USE GROUP (ACRES) (INCH/HR) 
RESIDENTIAL 
"5-7 DWELLINGS/ACRE" D 3.87 0.20 

8.12 

12.53 

Ap SCS 
(DECIMAL) CN 

0.500 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0. 500 
SUBAREA AREA(ACRES) = 3.87 SUBAREA RUNOFF(CFS) = 9.64 

729.00 

0.0150 
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4. 75 AREA-AVERAGED Fm(INCH/HR) 0.09 
0.20 AREA-AVERAGED Ap = 0.44 

EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp (INCH/HR) 
TOTAL AREA(ACRES) = 4. 8 PEAK FLOW RATE ( CFS) 11.88 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) 0.44 HALFSTREET FLOOD WIDTH(FEET) = 18.00 
FLOW VELOCITY(FEET/SEC.) 3.12 DEPTH*VELOCITY(FT*FT/SEC.) = 1.36 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 1365.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc (MIN. ) = 12.53 
25 YEAR RAINFALL INTlliSITY ( INCH/HR) 

SUBAREA LOSS RATE DATA (AMC II) : 
2.868 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (ACRES) (DECIMAL) CN 

RESIDENTIAL 
"5-7 DWELLINGS/ACRE" D 2.83 0.20 0.500 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.500 
SUBAREA AREA(ACRES) = 2.83 SUBAREA RUNOFF(CFS) = 7.05 
EFFECTIVE AREA(ACRES) = 7.58 AREA-AVERAGED Fm(INCH/HR) = 0.09 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap 0.47 
TOTAL AREA(ACRES) = 7.6 PEAK FLOW RATE(CFS) = 18.93 

**************************************************************************** 
FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 729.00 DOWNSTREAM(FEET) = 728.00 
FLOW LlliGTH(FEET) = 135.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 17.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.98 
ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES= 1 
PIPE-FLOW(CFS) = 18.93 
PIPE TRAVEL TIME(MIN.) = 0.32 Tc(MIN.) = 12.85 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 1500.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 12.85 
* 25 YEAR RAINFALL INTlliSITY ( INCH/HR) 2. 827 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENT TYPE/ 
LAND USE 

RESIDENTIAL 

SCS SOIL AREA 
GROUP (ACRES) 

Fp 
(INCH/HR) 

II 5-7 DWELLINGS I ACRE II D 2 . 19 0 . 2 0 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 

BR_B2S.DOC 

Ap 
(DECIMAL) 

0.500 
0.20 

scs 
CN 

75 

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0. 500 
SUBAREA AREA(ACRES) 2.19 SUBAREA RUNOFF (CFS) = 5. 37 
EFFECTIVE AREA(ACRES) = 9.77 AREA-AVERAGED Fm(INCH/HR) 0.09 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.47 
TOTAL AREA(ACRES) = 9.8 PEAK FLOW RATE(CFS} = 24.02 

**************************************************************************** 
FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 12.85 
* 25 YEAR RAINFALL INTlliSITY (INCH/HR) = 2.827 
SUBAREA LOSS RATE DATA (AMC II): 

DEVELOPMENr TYPE/ SCS SOIL AREA Fp Ap scs 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

RESIDENTIAL 
"5-7 DWELLINGS/ACRE" D 3.59 0.20 0.500 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) 0. 20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0. 500 
SUBAREA AREA. (ACRES) = 3 . 59 SUBAREA RUNOFF ( CFS) = 8. 81 
EFFECTIVE AREA(ACRES) = 13.36 AREA-AVERAGED Fm(INCH/HR) 0.10 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.48 
TOTAL AREA(ACRES) = 13.4 PEAK FLOW RATE(CFS) = 32.83 

**************************************************************************** 
FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DA.TA: UPSTREAM(FEET) = 728.00 DOWNSTREAM(FEET) 725.30 
FLOW LENGTH(FEET) = 720.00 MANNING'S N = 0.013 
DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 6.15 
ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1 
PIPE-FLOW(CFS) = 32.83 
PIPE TRAVEL TIME(MIN.) = 1.95 Tc(MIN.) = 14.80 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 2220.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 5.00 TO NODE 5.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 14.80 
* 25 YEAR RAINFALL INTlliSITY ( INCH/HR) = 
SUBAREA LOSS RATE DATA (AMC II) : 

DEVELOPMENr TYPE/ SCS SOIL AREA 
LAND USE GROUP (ACRES) 

RESIDENTIAL 

2.609 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

"5-7 DWELLINGS/ACRE" D 1. 89 0.20 0. 500 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVE:RAGE PERVIOUS AREA FRACTION, Ap = 0. 500 
SUBAREA AREA.(ACRES) 1.89 SUBAREA RUNOFF(CFS) = 4.27 
EFFECTIVE AREA(ACRES) = 15.25 AREA-AVERAGED Fm(INCH/HR) 0.10 
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